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V.  S.  Dbpabtment  of  Agricultuee, 

Octtce  of  Bxpehimekt  Statioks, 

Waahington,  D.  C,  March  30,  1S04. 
8iE:  I  have  the  honor  to  transmit  herewith  for  publication  as  a 
Farmers'  Bnlletin  an  article  on  the  ralno  and  nse  of  leguminous  plants 
for  Rreen  manuring  and  for  feeding,  preiiaied  under  my  direction  by 
E.  W.  Allen,  PH.  D.,  assistant  director  of  this  Office.  The  seicntiflc 
investigations' in  this  coBotry  and  abroad  on  the  assimilation  of  nitro- 
gen of  the  air  by  legnminons  plants  and  the  praetieal  experiments 
with  nnmerous  varieties  of  these  phiats  in  the  fields  and  in  the  stables 
of  experiment  stations,  as  ■well  as  by  progressive  farmers,  have  more 
definitely  established  the  importance  of  these  crops  in  maintaining  or 
increasing  thefertilxty  of  oar  agricoltaral  lands  and  in  ]m»vi<Iing  onr 
live  stock  with  well-balanced  mtions.  The  r^snm6  of  this  subject  from 
the  standpoint  of  advanced  tiioory  and  practice,  which  this  article 
contains,  can  in  my  judgment  be  ouefUIly  distributed  iu  all  sections  of 
onr  country. 

KespectfoUy, 

A.  O.  Trite, 

IHrector. 
Hon.  J.  STEBLtNa  MOETON, 

Secretary  of  Agriculture. 
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mannrinf;,  or  plowing  ondcr  green  crops  miscd  for  tbot  par- 
Mse,  ifl  one  of  the  mIiIbkI  meaiia  of  iiaprovini:  lUe  fertility  at  itie  sulU 
It  was  '.Mlvocaicd  by  Ifcjinao  writers  more  tiiaii  two  thoH^irid  jra 
Hpo,  aud  fVum  that  tiniu  until  now  it  htm  formvil  a  intist  iui|Hirtui: 
KMourcc  t>f  tliu  furuter,  eA[>eciAlly  where  tliesnprily  of  barnyard  niauii 
it  iosaffli'ioiit.     Its  ndvnti titles  are  many.    Tlio  tiKiro  Hlrikiii^  iii«  llu 
(tfbniisbvM  tbe  siiiince  soil  with  a  enpply  of  the  feitilixitig  material 
ncvded  by  crops,  increases  the  faumnti,  and  impnive*  the  physical  ijiiiil- 
itics  and   tbe  tilLb  of  Lbc  soil.    As  a  humus  furmer  green  manuring 
itMidft  next  to  bHi-nyoifl  mnnure. 

By  m<^ui>  of  green  niannrinji,  Inntl  which  is  prnctir-nlly  I>;irn>ri  niny 
W  brought  uji  to  n  Atate  of  fertilily  where  it  wUl  phmIdi-c  pn>fitnble 
Aa  n  Hinslo  instance  of  tJiis  may  be  meiitjoued  thf  oxiierimwita 
ied  on  by  Che  Xithigou  Kxporimc-ut  Stfltiou  on  the  ''Jat-kpino 
Ins**  of  thnt  State.     In  1S8S  experiments  were  nndertakctt  on  the 
lijt^it  Knnily.  almost  barren,  soils  of  the^  plains.    Green  manures  were 
nwdriiuiiily,  »nppli'mrnti;d  by  cheap  ferl  ilixcnt.     In  three  yenri*in!nked 
inpravpmont  wiut  evident,  not  only  in  tbe  physical  chanitter  of  tbe  l^ui^  _. 
bstalso  io  the  increased  yields  of  various  crops.       •  ■ 

Agiiin,  green  mannrlng  may  be  used  to  take  the  place  of  more  expen- 
tertiUzers  and  mannreson  nmU  already  nnder  cnltivation.  It  is 
is  latter  nse  tlrnt  it  finds  its  widest  application.  ■ 

ero  b;is  been  much  specalation  as  to  the  manner  in  whieh  the  tiropfi 
inonly  used  for  grenu  manuring  ootdd  gather  8neU  large  tpmnlilies 
irtllixing  materials.    It  will  be  remembered  that  the  prinoiiial  fer 
inp  ingredients  recjuircd  by  plants  are  nitrogen,  pirns nhwric  acid, 
|M)tujih.     Tbese  aru  eacb  aud   all  mure  ur  less  eKMentitil  to  the 
IteaUhy  growth  of  crf>ps.    Conscipiently  they  aro  applied  to  tbe  soil  in 
fttrtn  of  commercial  fertilizei-s  and  other  mannres.    In  nltempliiig 
plain  bow  the  fertility  of  the  iwil  i.-<  mniutuined  by  green  mnuuring 
bi-on  said  that  plants  with  long  roots,  Vik*>  rlovern,  f^ed  dwp 
■  u  in  the  soil  or  siib^otl  on  materinio  beymil  the  reach  of  Kurfatro- _ 
lingphinLs;  and  tlintwhcn  tbetopsof  tbese  plants  die  down  and  nrofl 
cil  with  tbi*  anrfaee  wil  they  enrich  it  luurh  tbe  xame   as  an  api'li- 
n  of  barnyard  mannre.    Tbia  Ia  uudoubtedly  true,  bub  it 
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csplain  haw  siil-1i  Inrftc  qiinntiticn  of  mafcrinlft  cao  1>o  obtnined^ 
cially  wlion  clover  is  gro^n  cimtimiously  for  a  namber  of  ytuivs.  Tbi 
qiicstioii  liiis  Hiiiilly  bofii  Holvod  by  oiio  of  tlio  most  iatvro^ttug  and 
tniportaul  (Iisi?overk-s  yet  made  in  agricultural  Kcieiiiw.  It  has  tjcen 
found  tltitt  certain  pliints  cn\\  feed  u|ioii  tlie  iiitroercn  iu  tlio  iitiii(iH|ilivrc 
mid  t^toro  it  up  in  their  tissues  as  tlicy  gTCvr.  Tbcy  tulce  tkeir  phm- 
l))ioric  iicidaiidpiitatili  from  tliutu>it,  Liiil  l]M>y  obt.tin  tJicimitrogou  vqct 
largely  from tlieair.  IIcnc«tli«ydr»w  from  the :ur»inat«Hnl  iiccessat?, 
to  the  growtli  of  frops,  whirh  in  tlm  ffirm  of  fomnn.'rfiaI  fertilizers,  i 
iiitr.ittiof  suda,  umiiicmiiim  suiphfito,  Jriod  blood,  etc.,  is  imi\  for  at 
rato  of  from  15  to  20  cents  a  potiucL 

HOW  PLAI«TS  OKT  KlTBOUEn  PKOH  THE  AJR. 

The  nirire  arcathe  is  about  fooi  fifths  uitrogcu  and  oue  fifth  oxygen. 
Woiis«  the  o\ygrn  in  Iire»t.ltiitg  butilJscnj'd  the  nittxj^eii.  It  biis  bcou 
n^tjardiil  iticrcly  us  a  uiiitei  ial  IW  dituuug  the  oxygeu.  which  woi 
oUierwiae  bo  too  strong  for  our  uml  All  attempts  to  economically 
dertliis  niti'Ofrfln  of  the  air  available  for  plant  food,  by  uheiaical  iueaiia> 
have  )KH>n  itOHin-cessfuI.  lU>i'.uiitly  it  has  b4>i>ti  iliMwvei'ml  iliat  the 
cjilItHi  Ifgtuuiuous  iilaiits — clovers,  peas,  beans^  lupines,  vettrlics, 
can  take  up  tliM  nitrogen  of  the  air,  ami  can  grow  without 
manured  ^^  Jth  nttroficu  if  lualiurcd  with  phosphurie  iiud  uad  polaah. 

Th«  maiinnr  iu  which  tliisuitrojjeu  astumilation  takes  pla<«  lias  been 
enreflilly  and  pntieiitly  studied  by  seientists,  and  altlioiigh  lh(>  (IvtailN 
■  are  not  fully  aiKterstoo<l  the  prim.-u-y  cauiw  ha»  htxn  fonntl.  It  is 
b«littveil  that  plautM  ore  enabled  to  get  this  Ditroiteu  thmuKli  the 
n*:tivity  of  the  loirer  forms  of  life,  bacteria  or  microbes,  which  can  oaly 
llL'  seen  with  the  aid  of  a  powerful  microscope.  These  organisrna  live 
ill  the  soil  and  ace  to  be  found  where  leguniinous  jthuits  have  b«eo 
grown.  Thuy  pruducc  or  cause  ihu  iilant  to  produce  lillJe  uodules,  or 
tubercles,  oil  the  roots.  It  is  through  these  tuberclcft  that  the  pUuil 
.£i'tijit^atn)i^:^p)ieric  nitrogen.  The  air  eaters  the  soil  by  the  annivruus 
poicfs  or  openings  iu  it,  whieh  are  prtiduced  by  plntiiiig,  culiivatJag, 
and  working  the  soil,  by  tJie  decay  of  motletA,  by  eartli worms,  etc.  Bf 
ist  wfaAt  physiolofTlcal  proocsocs  the  iiiU'0;;ei)  a&similatioa  takes  place 
.  a  quest iou  sUH  in  tlispnto  anions  sctealiHl-H.  It  i!<  .^ttiniciciii  fur  prvic- 
tical  puriKMOs  to  know  that  nitruircn  is  tsikoii  up  from  Ihu  air  by  the 
growiug  plant,  directly  or  indirectly;  and  that  this  nitrogen  assiniila- 
tina  takes  place  as  a  result  of  thu  life  of  bactiTiii.  It  is  a  pccaliar  fnvt 
that  few,  if  any,  rout  tuburcle.^  an>  foraird  when  leguminous  phmts  arc 
maunred  with  nitrugeit;  tbv  plants  must  first  buugurliir  uiLruguii  before 
Uie  lulicrcles  are  fomiuil.  aud  the  prBiionco  of  tubercles  iudimtca  tliot 
the  plant  is  t^tkin;;  uitr<i(;ua  IVum  the  ail'. 

Now,  curious  as  it  may  {teem,  there  appear  to  be  diffca-ent  forms  ol 
bacteria  for  dilferent.  hinds  of  phintB.  Hence  tC  soinotlmes  become* 
ueccasajy  (o  provide  croju  with  the  iicecssury  bnvlcria  before  they  raa 
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litrogeiiof  tbenir.  This  ui  done  by  npplyiug  alight  drcssiugi 
liich  tlic  kiiiil  uf  i>laiits  it  is  wisherl  to  grow  liavelK>en  pievionsly 
grown.  Tliia  in  enllt-il  soil  iiiucitUitim  It  is  soujt'Liuii^  ufcc^wiary  iu 
growing  a  crop  on  a  pieco  of  land  for  lae  first  tjow  in.  screral  years. 
Sii]>it<»st.>,  for  instiiiifo,  tliat  |ii>us  whiiJt  bad  been  sown  on  Iiiiid  niniiiirod 
ii'illi  ]ili(»i|iliaU-!<  mid  ji«t:i.sii  btit  wiilmuL  nitnigim  fiult>d  to  gn>w-  liiJtu- 
tinntly.  If  tlie  oLUcr  couditioiia  were  Ihvorablc,  tlio  iufei'(.-u<:i;  would  be 
tliat  bnctcria  of  I  be  rf;cbt  kind  were  lai-king  ia  the  tioil,  and  » light  drx^bfi- 
tn^of  i^il  ill  wlticli  pons  hud  iircvimisly  iKfii  »ucct'8»fally  grown  might 
be  appUetl.  Such  tresitnieiil  an  iJiin  hoi  bcvn  repi-aLvdly  tricil  with 
succor  OD  a  lArgp  scale. 

TbL-M.'  discovcriiw  tlirovv  a  oev  light  on  green  maauriiig  and  uii  the 
plants  best  adapted  for  grceu  aiooaring.  Tiwjy  rveomrncnd  it  more 
highly  tluin  ewr  before  a^  a  sod  rt'nuvatJtr  and  a  cbcap  means  of  iDiiiU' 
tAiuiii^'  tliQ  fui'lilily  of  a  soil.  They  bLow  that  whilu  both  legutuluoua 
and  nou-legiitaitions  plantn  ciiriuh  the  ftnil  alike  in  hiiuiiis-forming 
materials,  ia  proportion  to  the  sim  of  the  erop,  tbeydiS'cr  in  respect  to 
tlw  source  of  thi>ir  aiU-ugenotui  luaturiala.  Wliila  iioit-lpgaiuinnuR 
pl:iit(ft  derive  thi*ir  uitrogou  supply  almost  exelusit-cty  fi-om  the  &uil, 
Icgiiniiuous  plants  may  toko  tbeira  hirgely  from  the  air.  Coniw- 
qnentJy,  if  itpnrry,  buckwheat,  mmstard,  etc.  (aoa-l«j(uiatiion(f  phintv), 
arc  grown  on  the  soil  luid  the  crup  plowed  in,  the  soil  is  not  uiuterintly 
enriche«I  ia  nitni^'t-'n;  the  ju-ocei^'i  is  -.imply  returning  to  the  itoil  lUl  tbu 
nitxvgeu  which  tbe  crop  took  from  it.  But  sin^  leguminous  plants 
may  derive  tlte  Utrger  pi-oportton  of  their  nitrogen  from  iritliunt  the 
soil— that  15,  from  the  air— tboir  use  tbr  grcoa  Rianaring  actually 
wiriehc.4  the  Boil  in  uitrogenon^  matter. 

It  will  ttins  be  iwen  tliat  by  green  manuring  with  leguniiuonK  crops 
it  in  iMMunble  to  manure  the  soil  with  nitrogen  from  the  air,  a  iree  and 
Liiuxhaustible  aonrcB,  and  thn&avoid buying  fertilizers  containing  nmcU 
Ditnigeu.  This  greaUy  lessens  the  expenuo  for  coinroeicial  fertilisers, 
for  nitnigt^t  is  the  moat  ex))eiiKivc  element  tlie  fanner  has  to  bny.  Aa 
Htatcd  above,  it  costs  from  15  to  tSU  cents  a  ixiuud,  while  potash  and 
pUosplLoric  ncid  eost  only  5  to  7  ceuta,  or  oven  lcsi».  Although  grains, 
gnuiaufl, com,  cotton,  rootcropa,  tobacco,  etc.,  cannot  ase  the  nitrogen 
of  Uic  air,  grcon  manuring  utmbleft  them  to  benefit  by  it  Indirectly. 

eOMR  CUOP8  POn  GBEEK  atAFJURING. 

Anion™  the  Icffnmiaoiis  plantn  more  cntnnionly  iiwd  lor  green  mannr- 
ing  in  this  eunntryainl  in  Murojie  are  cowiM-a.  alfalfa,  clovers,  melilutus, 
ewn-adella,  InpincA,  vetch,  and  horoe  bean.  Hume  of  these  are  described 
bidow. 

COWrKA. 


TUc  cowpva  is  widely  used  as  a  greou  manure  iu  the  Southern  StJitcii. 
Accordiug  to  the  North  Cntuliua  Experiment  iitatioo,  "thecovrpeo, 


8 


a  temlcT  annnnl,  bIhiiiM  alwnys  be  sown  in  the  Rpritig 
(flvi-  a  isr-od  yiclil  sown  as  late  as  July  1,  bnt  the  eai-lk-r  ft  is  n 
»liiiiy«'ri>f  frost  is  jtassod  llic  heavier  iLe  yiclil.  The  pea  is  nsi 
sown  lin)ii(lcii5t  at  tbe  rnto  of  2  basliels  per  acre  And  pIowiM]  or  lij 
rowoil  in.  The  ctiwpej*  is  not  iiffecU'd  by  beat,  aim]  is  less  sensiti^YJ 
drought  than  any  of  the  clovers.^ 

ExiieiiincntHhnvcRhowM  tliat  cowpens  respond  rcndily  to  applic 
tioHB  of  poUish  inifL  phosplmtes,  and  are  able  to  derive  tht-ir  nitrr 
very  largely  from  the  air.  Iiiiismnoli  nscowpeas  are  hirRpgnthcn-ici 
nitr<jgcii,  and  also  secure  considcrnblc  amonnta  of  jHitiisb  and  id 
photic  acid  throngb  their  extciisivo  root  pvstein,  which  reaches  down  i 
the  Milisoil.they  hn\-eahipb  fertiHxiiigvalnc.  ilow  to  get  tUo  -Tealc 
beapfitfmtii  the  feitili/iiigcoiistitneTitgofcoivpeasisonoofthepi-oblet 
on  ivhich  the  exiJCriuicut  slationtt  are  n-orking.  If  the  cowpi 
plowed  under  in  the  fall  and  tlic  ground  left,  baiv  until  sjirjnf; 
Bhare  of  the  nitrogen  will  bo  leached  away.  JJy  sowing  wheat  or 
after  the  cowjieas  are  plowed  nuder  part  of  this  Jos8  may  be  tiroiik 
If  Uie  vines  are  cat  and  allowed  to  lie  on  the  ground  during  tlie  vinit 
the  ailrogcn  is  rapidly  lost.  In  an  experiment  at  tbe  sintinn  in 
bflnia  it  was  found  that  vines  gathered  iu  October  had  from  1.45  i 
2.G2  per  cent  of  nitrogen,  wliilo  if  tefl  on  the  ground  until  January  tbe 
had  only  abort  0.70  per  cent,  i'.  «.,  they  lost  two  thirds  of  tUcir  me 
vubtiible  fertilixitig  ingredtt-nt. 

Gxpei-inicntB  nt  the  Louisiauo  station  Bhow  that  1  ncro  of 
peas,  yielding  3,970.38  pouuds  of  organic  matter,  turn«l  under,  gai 
to  the  soil  04.95  pounds  of  nitrogen,  20.3!)  pounds  of  pboapUoric  aciJ, 
and  110.50  pounds  of  potash,  of  which  at  least  8.31  pounds  of  nitnv 
gen,  4.4^  (Kmuds  of  i>ho8phonc  add,  and  18.1  jioumls  of  putn.'«h  wei 
fnmishi'd  by  the  roots.  Analyses  made  at  tJie  South  Carolina  btatit 
show  that  cowpea  hay  contains  1.42  per  cent  of  potash,  V.39  i»er  ei-i 
of  phosphoric  aeid,  and  2.71  per  eent  of  nitrogen,  Cowpea  roots  coo 
tained  1.19  per  cent  of  pot:ish,  0.28  jier  eent  of  phosplmric  aeid,  and  0.1 
l»er  cent  of  Jiitrogen;  the  roots  nud  stubbb;,  two  months  after  t\ 
crop  wan  harvested,  contftiiicd  0.S3  per  cent  of  potash,  tl.llli  per  cci 
of  phosphoric  acid,  and  l.3>5  per  cent  of  nilrogeo.  Experiments 
where  showed  that  the  vines  fVoiu  a  given  area  weighed  six  times 
miicli  as  tbe  roots,  and  were  uS^  times  as  vabiablo  for  manure. 

Uowpcas  and  uielilotns  have  given  gcMxl  rcttalls  as  grccu  inaniico 
the  rnncbrako  lands  ofAlabaum.     "  Before  tbe  land  was  sowed  iu  niel 
lotus  and  cowpcas  it  was  not  considered  worth  cnllivatiiig.     TbI 
seneoo  (ISOO)  it  produced  as  line  a  crop  as  tbe  best  lauds  of  the  statj< 
highly  fettUixed." 


ALVALTA. 


Alfalfa  or  luccrn  has  long  been  cultivated  in  Europe,  and  is  grot 
lite  extciisively  iu  some  of  tbe  Westeru  and  Southem  States. 


ms  probnble  that  it  m»y  be  iotroduced  vnth  ailmntai^e  into  many 

pni-tti  of  the  SoutUcrn  Stntcs  oast  of  tbo  Mi^msippi,  aud  over  n  tvtdo 
tract  of  the  nnweHriil  regions  of  the  Sontliwest.  Uiiiler  favnnililp  con- 
dftioiis  it  TCJll  live  from  eight  to  fifteen  ycarA,  and  doe»  uot  run  out  na 
clovor  does.  It  hiis  been  grown  successftilly  for  seven  years  nt  the 
exiK-ritneiit  8ta*iou  at  Geneva,  K.  Y.,  but  in  recent  expenincnts  on  30 
tftnus  in  different  ]jart8  of  Vermont  it  wns  verj-  largely  wiiitei-killed. 
Whilr  a  Routlieni  cliiimle  is  more  favorable  to  alfalfa,  iiiimerons  ei- 
periiiieiits  Lave  ehown  that  it  will  do  trell  in  iniiny  loailihcs  in  tlio 
Northern  States,  and  when  established  will  piwUco  from  three  to  five 
crops  eaeh  scflHon  for  a  nnm1>or  of  Kiu^oHKive  yeiirs.  Alfalfa  is  said  to 
be  especially  adopted  to  dry  climates,  aud  withstands  drought  much 
better  than  ordinnry  clovers.  For  this  renson  it  is  largely  relied  on  in 
Colorado  and  Califonua,  especially  where  irrisntiou  is  nscd. 

The  value  of  alfalfa  fur  j^'On  tn.inuring  lias  been  quite  thoroii;<hly 
Htudfefl  by  the  Xevr  Jersey  Expcnaient  Station,  Seed  was  sown  broad- 
cast at  the  rate  of  15  pounds  per  acre.  A  fertilizer  containiiiK  phoa- 
pliuric  acid  and  potash  with  a  tittle  nitrofieii  was  applied.  It  appears 
fVoni  these  stndies  that  alfalfa  di^riveH  nitrogen  from  some  other  soui-co 
tlinn  the  soil,  and  draws  iwtnsh  through  its  long  roots  IVoni  the  deeper 
layers  of  the  subsoil.  In  three  yeiu-s  90  pounds  of  nitrogen  per  aero 
vna  applied  in  the  fi-rtiliKer,  and  the  crops  harvested  in  Dint  time  dm- 
tnincd  iH'J.'i  ponmls  of  nitroffeu  per  acre.  The  fertilizitig  inflt«rla]8 
oontaineil  in  the  oroj>s  harvested  lu  four  years  nro  shown  in  tlio  follow- 
ing table: 

nrtitUt»§  iKgitdteatt  U  alfalfa  iuriag  diffrrmt  jmwit*. 


T«w. 
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Pounit*  (wf  e«e. 
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Tbe  average  of  the  above  table  is  304  iwunds  of  niti'ogen^SO  pounds 
of  phosphoric,  acid,  and  2G0  ponml»  of  potash  a  year,  llu-sc  nmouiita 
would  be  furnished  by  a  dressing  of  J,yiW  pounds  of  nitrnte  of  soda, 
50U  pounds  of  muriate  of  potash,  aud  30J  jxuiudt)  of  South  Caruliua 
superphosphate.  The  phosphoric  acid  and  potash  were  naturally 
ticrived  fnmi  the  soil.  The  300  pounds  of  nilrogeu  would  cu»t<  in  the 
of  nitrate  of  soda^  at  the  piescut  Io\r  price  of  16^  cents  a  pound, 
■JM. 

RCO  CXOVRB. 


ftnu 


Bed  elorer  lia&  been  cultivated  for  eenturics.  It  saceeeds  best  in  a 
temperate  elimatenotdefleieiit  in  moiHlare.  in  theeeutral  and  eastern 
part  of  the  United  States  it  constitutes  ouc  of  the  most  important  hay 


Tlioagh  Dot  ^neralty  (ron  n  in  Lhi>  Outf  Sbitos 
Itiu  fitroiit:  cliiy  Innds  am)  blai;lf  prairio  Hoil  uf  the  S«iut1i.     Itmafl 
«m  u»  fnr  nortli  ns  Mniiivdota,  bat  Irc-qnciiUy  does  not  ihrixt  1 

wly  stUlk'il   8L>€rtio«»i.      It  lias  beoii   PUCt-ossAiIIy  grown   all  M 
Nebraska,  n-heic  it  is  recumiiiBiuli'd  for  <>;irly  j>u.stnra  as  well  ohI 
bay,  and  where  it  vithstnnds  drought-     ll>  lias  proved    vattinbla: 
SoutU  I>»kota.    MoKt  or  tlio  cx]>eriiiHUit  Ktattous  give  favornblu 
of  this  pluiit.     la  Nevada,  however,  without  water  the  growtli  in 

As  ii  green  iii;iQurt^  it  U  i>erh»p>«  niontcxt[>Dsivcly  Qs«d  i»  tiie  Unit 
States  Uiuii  auy  otlter  ]>laut     TweJity  iwuikIh  of  tH-ed  imr  iicrre  is  I 
quantity  osually  reeommcDdeil.    The  8ec«l  ia  frequently  lutulu-ni 
witli\vecdsi4;«i.    At  the  Mis»ib.>iipi»i  Station  hglit  color wl  ami  darki 
Eemuii;itcd  iibke  in  the  ground.     Clover  i^  sown  broadcast.     In 
cliuintCH  spring  soniug  is  eastomary.    The  Connecticut  Htorm 
n*coiiimfii(U  Bowiiiji;  »rter  gruin  In  tk?  bitter  [)»rt  of  July,  in  onlerl 
tieeiiTC  an  eaily  crop  tlie  next  seaaou.     In  the  South  seed ini;  in  Scpit 
ber  or  Uctobor  wad  ia  February  is  Bucccsafa).    Id  Kcntaeky  aett]  wi 
betvre«n  Februury  2  and  March  1  nearly  nil  fienninatecl. 

StuiHeif  of  tlio  root  ityiitHHi  of  red  elover  ^mwu  M  the  MiunesotuSt 
tiou  showed  that  the  amount  of  roots  and  the  depth  to  ivbiuli  ili 
pcuietrati^vary  ^■'^^y»  depetidinf:  on  the  cliar;Kt«r  of  the  land.    Inl 
favorable  soil  a  plant  ouc  nioiith  oUl  liiul  a  ri>ot  exteudiiig  7  invbea  tafl 
tbi;;rniu»d;  at  twomontliR  old  it  luid  reat'ln^l  a  depth  of  1!  t(M-t;  atfll 
mouths  its  length  •kha  3  feet  8  inched.    Xhti  root  dovolopuient  in 
cxtA^n.tive  on  drained  luud.    The  htuud  is  alao  better  on  druiued 
ou  undrninod  &oil&. 

cniMBON  CLOVsn. 

CritDBon  cIoTer,  also  calletl  ncnrlot  clover  and  ItnlisD  or  OenBU 
clover,  ffrowa  from  1  to  2  feet  high,  with  flower  bends  from  1^  to  2 
inebcs  long  und  of  a  bright  crimson  color.  Though  not  gonenUlf 
gnnvn  in  the  North  it  uiaile  a  growth  of  :^&  incites  at  tbo  Maine  Stalinii. 
It  thrives  on  soil  too  light  for  other  clovers.  lutlieSimth  it  is  vnbiable 
on  non  calcareoun,  Hiindy,  or  light  cUiy  soils.  It  has  been  highly  roevm- 
nieiided  for  green  mnniiring  and  its  viilne  for  tliat  pui-poRO  bna  boon 
Htinlicd  f.-ipi-ciully  by  Iho  Delaware  Rxperimont  Station.  Thiit  station 
rcportcil  tliat  iu  ISOI  ■J.:UO  acre-s  of  crimswn  clover  were  gitiwn  in  Pel- 
nwaro,  1,L'"7  acres  bciug  used  for  green  mnnoring.  It  is  sowu  both  hr 
the  »\}pn  field  and  !u  orchards,  Tho  qnnntily  of  ece^l  nsed  doi>eiids 
n|K»n  the  aims  of  the  sower,  varying  between  Oand  I.'i  pounds  ppr  tier*. 
It  ht  also son-n  among  corn,  and  with  tvbroAdcastingmiichiuo  4  uerosper 
Iionr  eiin  be  sredeJ.  It  ni-iy  be  gmn-n  cither  aa  a  winter  crop,  cover 
lug  the  jtoil  dm  ing  SeptiMnbii,  Ociti.bcr,  and  November,  or  as  a  sutlinier 
crop  Ae  ft  winter  cntp  it  may  either  precede  or  follow  the  :joathoru 
c«>wpea  vinp.  In  Ih-Iaware  a  very  largt*  acreage  of  field  corn  is  sown 
tueriiuHtni  ehiver  imuieiUately  after  (he  culUvaLiou  of  the  coin  is  lluiftheii 
for  the  KCiiWD. 
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C^msoD  etover  is  sowa  in  Dolawni-e  tbe  hiLtvr  p»rt  of  Jiily  or  liiir- 
Ing  AupuMt.  In  the  fkmtli  the  spetl  may  be  sown  fion  Augnist  till 
tiie  middle  of  ScpttinilM>r  ur  OYcu  Iiitur  in  CTtrvmt'  soiitlicra  latitudes. 
It  is  iiu])ortatit  that  considerable  growtU  sLoiiIil  be  lundf  before  vin- 
tvr.  On  the  other  liiiud,  to  obt;iiu  n  good  stuud,  out!  iiiiLst  wait  for  a 
suiliible  fi«:iw;D.  It  Ls  not  necessary  to  prejiiire  tho  land  especially  for 
the  olorer  crop,  but  the  seed  may  be  sunrn  iu  fleldn  of  cotton,  vorii,  or 
%'c^et;ibto»  itnmedtiitely  nfter  the  cultiviition  itnd  withniit  i^veiiiif;.  If 
cJnver  is  the  only  crop  &  light  brushing  or  rolling  is  iu  order.  Tbc  seed 
may  also  be  somi  among  the  vines  of  a  pea  crop.  Crimson  clover 
begtus  il3  };nmlh  aa  the  iwas  die,  mid  thcAn  two  r«iiOT»tiiig  crops  snp> 
ply  a  very  Inrso  aiuuunt  uf  or^jauio  inutlM  to  *!i«  soil. 

Failure  to  secure  a  stnnd  of  crimson  clorer  is  fmiuoitt,  dae  sotne- 
tiniCH  to  tho  seed  nud  Bomotiuies  to  the  season.  Tlie  newly  geniiiiiiiled 
plants  lire  easily  kilk>d  by  n  scorehing  sun.  On  stnbble  Innd  a  entcb 
ntiiy  be  seenred  by  hiirron'iiig  deeply  and  then  Miwiiig  tho  tuxd  :iiid 
rolling  or  hju-rowiug  lit;UUy. 

bi  ]>etaw[u-e  eriinson  clover  e^n  bo  cut  for  hny  or  for  isilage  early  in 
May.  In  the  South  it  bloaiiis  in  April.  A  >ieM  of  from  1  to  2  Ions  of 
GXceUetit  hay  may  bu  &r<!ured  from  very  thin  liind.  The  luiy  ia  Lulcen 
off  i]k  time  to  allow  tlio  use  of  the  Qcid  for  other  summer  crops.  In 
Didawnre  some  farmers,  while  plmring  under  the  ;,'roeu  en>p  in 
orcliai'ds,  turn  the  furrows  so  as  to  leave  the  he-ads  of  clover  above 
ground.  These  heads  boar  seed  and  thus  alTord  a  stand  the  next  year. 
Ill  cutting  for  hay  iu  orcluirds  other  fanners  leave  strips  of  uncut 
clnvLT  aloug  the  rows  of  trees.  From  tliese  strips  the  seed  is  scattereil 
fur  the  next  year's  crop. 

Crim.sou  clover  may  follow  grain  or  grass  iis  well  as  culUvatud  ui-nps. 
Alter  calUvalod  crops  it  usually  makes  a  goo<l  catch  with  slight 
expense.  Orchards  on  thiu  soils  may  be  benelited  by  plowing  iu 
criuisou  clover  for  several  years  iu  &ucccssiou.  Ou  rich  soil  nud  for 
some  croi>s  it  is  iM>s»blc  to  incorporate  too  mnch  organic  matter  with 
the  soil.  CriuiMw  clover  Icavus  the  land  iu  gixid  cundition  fur  a  crup 
of  cotton,  coru,  or  vegetables.  It  has  been  found  an  cxcelleut  sub- 
atiCntc  for  nitrate  of  aoda  iu  growing  sweet  potatoi^s  iu  Delnwikro. 

At  the  Delaware  Experiment  Station  crini^^on  clover  yii-Iilcd  ot  the 
rate  of  13  Ions  BOH  pniiiuU  of  grtH-n  materiid  per  itcri-  (exulosive  of 
roots  and  stubbltr),  coutaining  131  ix)nnds  of  potash,  35  itouuds  of  phoa- 
lihfiric  a<:id,  and  115  pounds  of  iiitrogeu.  As  a  sourer  of  nitrngen  for 
fruits,  lldd  crops,  and  regetitblod  it  has  g:vcu  highly  sati;^factorj' 
results,  la  aome  ca^cs  surpassing  nitrate  of  soda. 

Tlie  following  ilhiKtroticui  of  the  i^esnlt  of  using  eriinsoa  elovur  fur 
^tH'U  uiiniuriiig  is  from  a  rt^ceiit  report  of  the  Uulawaru  E\pt>rimont 
Statiuu: 

ficvil  df  cniiiMU  cluvcr  umUiig;  $1  pot  at-.tti  was  Mvrn  iu  n  catu  dold  niiu  Nuirnik, 
in  l.sm,  bnmciliaUly  aftat  iku  liut  cultivutiuu  of  Ute  <.-ru{i.    TIiu  clovvt  |)iis9ed 


Llout  J 


«f  blMiAmdnrlngtlwflrat  vtttV  at  Jnnr>,  IfGi.    A  tnib  nude  At  tbal  ttmsKl 

tbol  Uie  itm'U  crop  tlicn  itamling  uel^licd  i  loua  eOO  pouixlfl  )i«r  iirr«.     It 
a]o«'o>l  unili-r  uQ  llicStU  iuhttiol;  Huatodon  mmI  com  was  planted  on  tlie  711i. 

FadJulolDg  jilnt  iipnt)  TrLlcti  t«niiilo«a  LikI  bc«s  giowu  in  ISPl,  nod  apou  vbirli^ 
elaver  lia<l  )>*(<n  mimImI  Toi  uuny  year*,  was  aim  plnntrO  witL  llie  sauiv  mrtvlj 
com  'XI  tho  Ttli  iustant.     A  portlou  of  Ibis  rorn  on  tli«  tpTonCa  ji\n%  rm»  t* 
TCitli  iiitrnto  of   xidn,  100  ponnda  F«r  itcru,  cvuticf;  (1.     Tbc  tonuito  |>lat  j^lrl 
24  bimlK'li  of  ■lirlteil  oi>ni  jidf  acre,  tbo  uimaUiplut  nilli  oitruto  of  noiia  yleldMl 

[jbnHlintit,  :iDiI  itio  plut  iimiiitTnl  willi  ciiitisuii  cluvur  yiclilod  48  bushula. 

Eigkt  tout  0)9  imxiikIh  i>r  crimMiii  Htivot  fruiu  wcil  wliicU  ciMt  91  t>«r  acre  «iUt4 
SI  UiiaticlB  to  ibo  cont  croii.  One  ilullnr  [iiveatcd  lii  aitrate  ofsut'.a  tiiid  ummIui 
toiMlmsltig  adilol  ft  titwtitits  to  tbo  enru  vnip.  Hciice  in  tlih  cum  91  \avt*t*d  ia 
dnvn  Kocd  t«ttiriiivl  font  cim«ii  lu  mncli  aii  <1  iuveitcil  in  iiitralit  of  soila.  Aft  totta 
lelative  ananiit  of  Inljot  iavolvwl  th«  auwin^  of  tho  •cnl  nod  tbo  broudcustingof 
the  nitrato  passibly  balance  eacb  otber,  Ploniugdoirn  n  gre«[i  croi>  fx  itoiilitl<« 
ir  roure  eoAtly  tlma  plowiiip;  bxr«  proiiuil.  Tbla  (lruwbw>k  may  redaeo  tbft  aboTo- 
I  Apparent  ^tiu  by  nppruxiuiatoly  35  p«t  c«tit. 

JAl-AS  CbOTUI. 

Jnpau  clover  (Z^JT/Wfiwa  striata)  lias  lieen  very  snccessfully  grown  Bt , 
tlicNortIt  Carolina  Rxp^rimeiit,  Station  and  is  strongly  recomnienrt 
us  11  rcaovutor  of  ^'oni  &inh.    At  the  stjitiou  it  w&n  gTOvm  on  a 
poor  stiff' clay  soil  with  a  light  drussing  of  pliwj>liat«.    Other  clovt 
lueeni,  and  serradplln,  did  vory  poni'Iy  oii  this  soil,  bnt  the  Jni 
clover  jire-scntcd  a  most  Ititiiriiiiit  ai)pe!iranc«  thronghont  tlje  (teo-si 
Tlio  seed  is  broiidcasttd  at  tlio  rate  of  jdiout  12  iioiiiida  per  acre  »ai 
covered  with  a  emootliinp  IjaiTow  or  roller.    The  sce<l  coata  {rum  Vi  to 
20  touts  a  ixiund,  and  oati  1>«  bought  of  moat  of  the  larger  fl«ed  lirmA_ 
The  seed  should  be  sown  in  the  spring  niter  danger  of  fWist  is  o\i 
na  thp  plant  is  very  tender.    Jaiuin  clover  wcms  to  prefer  a  moist  cli 
Boil,  but  doC8  well  on  almost  any  soil  except  pnre  sand,  nud  thrives 
without  fertiliser  ou  exliaitstcd  soils.    Dronglit  ebeeka  its  growth  for  * 
time,  but  not  seriously. 

The  Xorth  Carolina  Station  says: 

Tlio  nlillily  to  groiv  on  lund  too  poor  to  pnxliivc  ovon  bruoin  miljje,  suit  to  riuwil 
ent  all  otb«r  plgktito;  ita  dying  "ich  vint<>T  and  leaving  iU  roots  to  ferlUlze  the  »nil; 
mill  its  posHoaahis  llie  uilrojc«n-flxtnE  power  pocullAT  to  tlio  polMo  family  of  plants 
|ilac«  Japan  clovor  at  thvbaodorruitovaUugplaiitaailspiMl  tolheclimaioof  Soul 
StulM.  Jt  ia  iiuai)uali)(l  oa  a  rMtoMrofwora  licida,  aacti  oa  are  generally  tur 
to  fitvv  up  in  plnu. 


'•lit 


LllrlKKS. 


Tbo  tlireOBpootesof  Inplnos more  oommonly  grown  are  the  white, 
yellow,  and  the  blue  lupine.  TUo  plants  are  bushy,  soincwhnt  trot 
and  generally  too  t-oai'so  for  good  fodder,  tlionch  they  are  n«<ed  in  soiil 
couiiti  it'.-i  for  sheep.  The  seed  ia  esceedingly  nitrogenous  and  in  Enroj)* 
in  n^^iHl  for  cattle  food.  Ah  it  contains  a  bitter  alkaloid  injunaus  la 
animals  it  must  be  dLHembittunMl  before  feeding.  Kcllnei-*s  imwess 
of  disoiiibittoiing  hipiae  seed  consists  in  soakiug  the  seed  in  water  for 
twenty  four  hours,  with  rrcqueut  changes  of  water,  stcnmiog  fi 
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onr,  and  then  extracting  for  tiro  days,  witli  fH*qn«nt  stirring'.  In  the 
nttoi-oiienitiuii  llie  di*<*i>Uiivil  wntcr  im  elniwn  i»lY  fn^i^ncnlly  Hiid  IVfsli 

titer  added.  Five  jxiuiids  daily  of  this  disciubiUcrt-d  lupiac  seed  may 
K>  fed  to  cows  per  1,000  poaods  live  ircfght. 

Lupines  are  mut-b  nsed  in  Kurope  for  f»reen  rnnnnring.  They  thnve 
n  a  light  Kandy -soil,  niiika  a  rapid  gninth,  and  pnidiivc  liirgc  niamtnta 
f  orgftnifl  matctitils,  whlcli  wlien  plowed  iuto  the  boII  improve  ft  in 
mniiis  and  eurich  it  in  nitrogen.  A  practice  recouimeiided  for  bring- 
lig  op  very  poor  eoils  is  to  grorr  a  crop  of  lupiiio  maiinred  with  kniiiit, 
Tim  the  crop  under,  and  follow  it  with  winter  rye  manured  with  Tlianias 
ling  pliospLatc. 

J n  order  to  derive  the  greatest  possible  advantage  ttom  the  green 
nanariug,  the  lapincs  should  be  sown  early  in  May.  By  the  first  half 
>f  Angnst,  which  is  bclieveil  to  be  the  best  time  of  the  year  for  plow- 
ng^  under,  the  Keod  of  the  lupini^  jrill  be  nearly  or  quite  fornuHl,  and 
;hc  crop  will  contain  the  maxiinam  quantity  of  nitrogenous  uiatler. 

our,  or  better  Rix,  weeks  ahonld  interveae  between  the  plowing  under 
»f  tlic  hiplne  and  (he  sowing  of  the  rye. 

Under  kucU  a  rotation  a  poor  sandy  soil  will  graduidly  iuipi-ove  {n 
nmus  until  the  change  is  pcrreptihte  to  tiie  eye  in  the  darlicr  color  of 
>bc  noil,  and  there  ivill  likewise  bo  an  tuctense  in  fertility. 

In  Kurope  large  trai-tw  of  liarren  waste  liavp  been  brought  into  eon- 
lition  IVir  pmfl table  cultivation  by  green  manuring  with  lupines  treated 
vltb  phosphates  and  potnsh  salts. 

OOaU'OSITlUN  UP  GUEtiH  LUG  L'UISOUS  CHOPS. 

Thefolloviug  table  gives  the  nvorageamoitnls  of  water  and  fHrtilizing 
tnaleriuls  in  I(M>  iKiuuds  tn  a  number  of  green  leguminous  ci'ops: 

FerUlitimg  inyrtiimli  U  lOOpouniU  of  grttn  Itijiim(ii9u»  erop$. 
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GSBKN  MANUniKO  COMl'ABED  WITH  FEBRINa  THE  CROP, 

In  Spite  of  the  many  wlvantngcs  of  green  manuring,  there  are  oon- 
litloDa  under  which  it  nan  not  be  regarded  as  n  rational  and  prollt- 
blo  practice,   it  involves  the  absolute  waste  of  largo  quantities  of  tUe 
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Bt  kiii4l  of  (b(l«ler.    For  this  reMoB  green  toaaurini;  on  (ood  i 
only  bu  r(rvoiuni«iHlv<L  wbuii  the  concl  ilioiis  of  fiirming  di>  not  odi 

tlicciii-elul  iireaerratioftofiiuuiuKL.  ThccmptMsboulil  bi-fcd  toaui 

n\  the  oiftiiare  roreniUy  saved  ami  retnnit-d  to  the  soil.     It  u  in  i 
mnnnnr  only  llint  tbe  fnll  value  of  t^ecrop  can  ba  socunMl.     B>' 
Llie  crup  tblx  iiiiiwul  fuutl  is  savctl,  unil  iit  the  snme  tfnio  fivts  i 
ijiiarttTs  to  iiiiie  teiitbs  c^  the  ferlilizJufc  nmtctialx  (nttro^on, 

url<  acid,  and  iMttsli)  in  th«  cri^p  may  b«  rcturaed  to  tho  «uil  ii)i 
nnrv,  if  this  i«  pro{M>rly  ivircd  for.   Aaiicals  need,  lor  tUcJr  nnt 
tiilKigeiif  fat.  utid  i'jirtmliyclnites  (Rtarcli,  sngar,  etc.).     Tlio  Djtrogeftj 
foods  i.s  ill  tLe  furui  of  protein  (ntbuiuiiioid  utatcriabi).     It  is  tbe ; 
litrosftuwbicb  iu  grccu  inanariiig  «iirlcltcs  tlte  suil.   Ittesi.'  leirumit 

ops  lire  antisiiiilly  ri«b  in  protctu — fnr  riclier  than  m»6t  other 
foddt'TK.     Furiustanct-,  wlijle  Iiiy  from  gr;»xaL>.H(H)iita)ris  fruni  C  to  t>  i 

lit  of  protein,  red  clover  b»y  contiins  l'J.3  per  ceul,  al£alfu  Imy  U 

■X  k-cut,  and  L-utrpva  hay  l&O  pi-r  cvQt  of  protein.    If  gtmas  hay 
com  aro  fed,  saelt  coiicentnitcd  fcodinf;  stuird  aa  L'ottou-.s<>L>d  rae4l 
glutoii  nn'iil,  liitKwiI  ine-.il,  i-lu.,  must  Iw  ft-ii  Ui  maka  up  tbosupplji 
ptutidii  needed.    If  Icguuiutooa  crops  are  fed,  muub  Icsti  gcaiu  mil  1 

quired . 

Ai  nitrofEcn  ift  tlio  most  expeusiro  fcrtilizio;:  cl<-riieQt,  so  pfttdi 

iirogfti)  is  nJao  by  far  tlie  most  nxpeusivB  food  elemoot.    By 
till?  K'tiuniiiiotiK  crops  instead  of  pluwiu»  them  Dudor  u  twoGdd  re 
is  sccurctl — animals  aro  iiourislicd  vitliout  buying  ex[H:naive 
fredi^,  and  tlio  Knil  is  enriched  to  very  nearly  llie  «amo  exttint  a» 

cell  miiiinrinff. 

Beyond  qni>!itioii  tbe  nitrogi>Q  of  the  air,  wliiuh  is  obtiiinnl  wttl 

coat  tbi-ougb  Ilie  agency  of  legnmbioua  plants,   is  best   nt)Iiz<>d  i 

improving  Ibe  produrHv«.'nL-s.s  of  the  hind  and  iucrca'ijng  tbe  pront«  i 

tbc  fnmi  wlieii  it  is  used  in  tbc  production  of  milk  and  meat  si 

llieifby  in  thu  production  of  cheap  barnyard  inauart'.     Wlmt 

'<■»  H;tid  of  tbe  nitrogen  upplios  idso  to  IbiT  carholiyd rates  and  fni 
'liicb  tbe  plant  derives  fh>ni  tbe  carbonic  acid  of  tbe  afr.  If  iiu 
crop  is  ft.ll,  tho  «irTwdiydniU'»  and  fat  wrvc  to  nniirisb  tbo  unimal 
and  a  portion  in  turn  passes  into  (lie  barnyard  matituc,  anil  wbt 
appIiiNl  to  tlie  soil  bas  a  favorable  effect  on  tbo  bumiiK  fortnatt 
This  is  the  tnie  ecomimy  of  material.  It  is  following  out  tbe  hkv 
natiite.  Ita  profltiibleiicss  will  depend  n|ion  thfi  priuo  of  fL'ediiig  stul 
ill  gonend.  Tli«  bigber  thu  prevailing  price  of  hay  ami  other  fecdl 
tiiflii  tbe  larger  will  bo  the  profit  from  fee<ling  tbo  crop  rather  tbi 

ing  it  lor  gn^cn  umnuniig.  L«t  ns.  cuiisidcr  a  fc%r  examples  of  tl 
Value  of  a  crop  for  green  uianuring  and  for  feeding  nu  diUtu-cnt  klu^ 
of  soils. 

SKKKADELLA  OH  HIUltUM  SJJtDV  SOILS. 
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Tube,  {m  instance,  tbe  oaso  of  AurrBdolla  on  tlie  better  olau  of  stiut 
JK    TWh  plant  docs  well  on  medium  light  snndy  Koila.    It  may 
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n\rD  cunong  wiulei'  rye  iu  ei>riiie.  Umlvr  tliose  contlitiuns  it  prudnccs 
,n  uniitiuiilly  ]ii\iiriunt  vi<(;(>tn(uiii  ivbivli  may  etUier  be  plowed  uniler 
itli  (r<w<l  eO'ect  on  tbe  <:ro]>  fulluuiiig,  or  it  may  b«  jisuttiired.  8err»> 
elln  ia  »n  cjtvclteiit  fufMir  plant  uiid  may  be  teil  vith  none  of  Uic  dan- 
er  nttctidiuff  tlic  fccdiiit^  of  lupines.  It  uiiiy  be  ied  i-itln'r  fcrt-en  or  as 
Ay  or  uiae^.  It  is  cfigerly  eaten  by  aJt  kiuds  uf  t'»tm  ixtiimais,  raLiius 
ts  pnlatability  ntid  food  vnluo  up  to  the  end  of  blooming,  nud  lias  a 
^ry  fikvoruble  eSet^t  oit  the  scKri'tion  of  niilk. 

Tlie  cUtiin  is  Ihiquently  tnade^  in  iiilvocating  giowiiig  acjrmldlii  for 
eii  muutirior;,  tlint  it  is  an  cxcecdiagly  cbeap  means  of  si-vunitg 
Urogen;  tliat  Willi  ii  smull  expenditure  for  6«cd,  and  no  citra  Iiibor 
|it  tliat  of  BovluK  tlw  seed,  a  large  ainmint  of  Ditro(!«>>  in  serured 
om  the  air.  Ailmittitig  tliis,  La.-s  not  Ibis  nitrogeu,  iu  tbe  Ibrni  in 
bic-b  it  exist»,  Uiituoly,  ns  protein,  a  much  bigtier  vulue  wbcu  tued 
T  ft'tfdinx  aniiimlii  tbaii  wbun  plowed  nnderf  If  it  is  ftohenp  nonroe 
»f  ni(jO);bu  fur  oiauurliitr,  is  it  not  »bM>  a  cbeap  source  of  prol«iii  for 
beding,  es|>eciaily  wbeii  tbree  qiiidrtera  of  the  nitrng^ii  in  tho  crop  is 
n;c-ovt:rcd  in  tho  lumiurol 
A  (loruinn  atitliority  on  fi-eding  aiul  fitnn  rnaiiagunienl  has  colt.'a- 
ted  the  matter  ou  a  fiuanoial  bnws.  AshUiniuf,'  au  average  crop  of 
T^COO  pounds  of  green  serrailellii,  which  is  n  nimicnitc  crop,  bo  finds 
lie  nttro{;en  in  tho  cnip  frum  au  nc-rc  to  b«  worth  811.tM>.  This  is 
kcu  OS  the  value  of  the  erop  for  green  uiuniiring,  us  the  uitrogeu  is 
oouly  feL-tilizii)<;  ftleuicnt  not  derived  fy<ini  the  soil,  and  tbobuniyard 
anure  fnmislieK  nearly  as  niucb  liunins  ns  greru  mamiring. 
The  estimated  profit  from  feeding  the  crop  of  17,000  jMiunds  of  green 
delhi  to  milch  covrn,  when  the  barnyard  mannrc  is  retunic<I  to 
iC  soil,  is  $L'3,12.  In  tliis  eiileid:itiun  every  possible  e\pou»o  nttend- 
g  the  feeding  is  taken  into  ncconnt,  iiielnding  care  of  unimals, 
teri'st  on  money,  cost  of  carting  the  harn>iird  miinnre  to  the  land, 
(_■,,  nud  allowance  is  made  for  the  pLo^pll0^ic  neitl  nud  iiola^h  sold  ia 
e  mill:.    The  ooniparisoti  stnnds  then  ns  follows: 

Profit  tMn  ttetling  «T<t\t  of  Hprrnilclt*  fr<>m  1  acl'<« 933. 13 

Talim  of  cTDii  ofwnwlvUs  rrwni  1  ncn  foe  gnna»  tmuiuniig IL08 

DiffMmiM $13.  OC 

Tbiy  ealcnlaticin  shows  the  erop  of  wrnidella  to  be  moro  than  twfee 
valnable  for  feerling  as  I'cir  green  manuring. 

The  nboTo  calculation  asstiDMHl  n  diilb'  milk  yield  oFTJ  iiunrts,  soM 
it  2\  eent»  per  <iuart.    Ou  tbe  biViin  of  only  It  cents  pcr<iuart  of  luilb, 
b«  fv«ding  value  woqM  he  $13.Iji.',  or  still  $2.46  higher  tbnu  tbe  vnluo 
For  green  mauttritifp. 

GKI-IKN  BUKL'RIXG  OS  MZDIITX  UlCUl  SOILS. 

Green  inannring  on  medinni  rieh  soils  has  niiieh  !«.•*.■«  to  recommend 
it  tlinn  on  itandy  Koils.  Althongh  tbe  gre^-n  maiinriiig  of  light  sundy 
Bnils  with  lupines  is  often  of  very  great  advnutage  in  euricbiug  the  soil 
tu  liuimis,  tbifl  advantage  does  not  hold  good  in  the  case  ofbettcv  soils. 
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Tliwe  arc  other  plants  tieitcr  ml»pt«(l  tliiiii  lupines  to  serve  as  CiUov  i. 
crops  on  these  bett«r  soils.  SernkJoIIa  does  well,  but  as  a.  rnlo  is  nob  |. 
to  be  rctoiiniiciiiletl  fur  a  principal  crop,  and  when  sown  with  ryo,  giv-  I. 
ing  a  good  yield,  it  U  oftoo  so  choked  ont  as  to  amount  to  Tory  little.  || 
"Rut  whore  it  CUM  bH  grown  with  lulvniitngi-  as  a  llrst  crop  on  bettar  . 
soils  it  must  bo  fed  to  be  uUlixed  lo  the  fuUest  extent,  as  pointed  ob" 
tthove, 

Pens  and  vctclj  ore  especially  adapted  for  fallow  crops,  and 
be  rocoiii mended  for  {jn'fn  imuinting.     But  its  lliey  iiro  id.^o  g(K)d 
dpr  {limits,  nil  that  has  bcon  said  above  regnnling  this  subject  appl 
to  ilium  with  rqtml  force. 

An  experiment  of  interest  in  tbis  connection  was  made  at  the  A( 
cidtnrnl  Institute  at  Halle,  Germany,  in  1S!)1.     Abont  3  acres  of  lai 
wiiR  used  wliieU  hnd  been  in  winter  whont  in  1S90  and  in  winter  rye  i 
1891.     A  mixtui-e  of  19*  ponnds  of  white  Held  peas,  44  poiinrls  of  col 
Dion  sand  Tetch,  and  Sfl  jmnnds  of  yellow  lupine  seed  [ler  acre  was  sol 
Auguyt  11.    The  crop  waa  plowed  under  October  iiS.    A  good  groi 
hnd  been  made  nud  the  crop  was  fitted  either  for  green  inannring 
for  feeding.    The  yield  was  at  the  rate  of  8,fi50  pounds  of  green  ninl 
rial  per  ncrc,    Tbit*  eoiilained  by  iinalysi.HO.fi75  pur  erntof  uilrdjiuii,! 
49.74  pounds  of  nitrogen  per  acre,  which  at  15  cents  i«r  i»ound  gave 
mine  for  the  ei-op  for  green  maiinrinR  of  $(.4(1  an  acre. 

In  the  spring  of  1892  white  penil  barloy  wns  sown  on  the  wlioto  fii 
nnd  ulao  on  an  adjoining  picc«  not  green  inanared.    The  crops 
harvested  Aagtist  18,  urith  the  following  results  per  acre; 

llrld  #/  harlt]/  per  am  trifA  and  teilhout  frttm  vtatttttins. 
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An  effect  of  the  green  mannring  is  only  notieeoble  in  theninount' 
straw,  which  is  larger  by  about  350  ])ouiid8  per  acre  where  the  niixti 
of  j>eas,  votcb,  and  lupino  had  been  plowed  in. 

Tlio  barley  crop  from  tlic  green  iiianurod  pint  contiiiucd  08.S0  ponnda 
of  nitrogen  per  acre,  nnd  that  from  the  plat  not  green  maunred  56.0 
ponndsof  nitrogen.  This  diit'ercnueof  11.06  puimdsof  nitrogen  Is  nearly 
all  aouuuuted  for  by  the  nitrogen  contained  in  the  seed  Miwn  on  the 
gn^en-nianiired  plat,  so  that  it  may  be  that  on  this  niudinin  rich  soil 
green  manuring  waawithout  any  effect  whatever  on  thecropiuiuiediutely 
following  it.  The  pea  and  Totch  phuits  produt-ed  root  tuber<;les,  nnd  it 
is  pnibiiblo  that  liad  the  plants  boon  allowed  to  fully  develop  and  ripen 
the  effect  of  the  tubercles  would  have  been  much  mure  apparent  in  the 
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ultroscQ  {u  tbc  crop  plowed  nntler.     Tint  tlie  rivber  the  xoil 
lUo  proportion  or  nitrogen  whicb  will  be  taken  IViiia  tbft 
ic  less  from  the  uir,    Tbis  uitrop^ii-giitbcritig  ap[>carA  to  |^ 
In  n  Roil  dcliciciit  in  nvniliible  uitiogen,  iis  nlicady  lucntioiicd. 
itUor  eatttnatea  tbc  g-recn  forage  as  wtirtli  ^3  per  Urn  for  ft<«d> 
cU  vouKl  ntako  the  crop  wortb  flS  per  acre,  or  $j.5-l  more 
ban  the  cstimatwl  viilno  for  green  mnniiring. 


aSKKR    MAZiUSlICG  ON  SAHDT  LOAM  SOILS. 
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Ered  with  the  above  green -ma  riuriuj;  trial  on  mcdiuta  rich  soil, 
Iwss  quite  diOerciit  in  a  similar  trial  ia  ISiil  on  n  saiiily  lonm 
in  linmus.  A  piece  of  land  wbivb  fnr  umoy  yt>nni  bad  rwetvnl 
imi  cn>))piiiK  uud  tuunuring  was  divided  Into  in-o  pinta  of  almnfc 
teurtli  ncr«  eacU.  Uyo  Uiid  l>c«n  gruvrii  uti  both  platA  tbnt  oeaftun. 
m«  ptat  TTliitu  Held  pea!}  n-erc  t>own  La  tbo  rye  ^mbblo  Angnst  IS, 
(itb«r  plat  was  given  tbe  same  preparatory  trcntuieiif,  bitt  rmnaincd 
•-.  Both  plut;^  wci*!  jiloited  Noveiubor  '2.  Tbe  pea  vim-sbad  gruvu 
jgbt  of  1Z>  to  \S  inches,  and  h  large  wfrigbcd  KampleisliDWcil  tbat 
crop  was  at  tbo  rate  of  3^  tons  per  acre,  containing  37^ 
of  iiitTxigen. 
Eh  'S\,  18U'J,  barley  was  sotcn  ou  both  plats.  Tbe  greea-nianured 
rooeivod  do  other  tnnnnring,  bnttlicutlicr  pbtt  rcocircil  uti  amunnt 
litxate  of  eoda  fumiKbiiig  3S  pouuds  of  uitrugcu  per  acre.  Tbo 
my  vran  harvested  Aiik'i'*l  9.  The  yield  on  tbe  two  plRt«  was  prao- 
lly  tbo  SiUiie.  Tbe  agreement  In  percentage  uf  utirogea  ia  oqiuilly 
ting.  Tbe  total  nitrogen  per  acre  in  tbe  crop  from  tbe  green- 
ared  plat  vrxi  W..il  pounds,  and  from  tbe  nitruto  ofnoda  plat  ti(>.13 
idA.  TUe  green  manurin.^,  with  37.3ii  ponuds  uf  nitro;;c'ii  per  acre, 
given  a  result  i>qiuUly  as  gtwl  in  every  \ray  :u4  an  apjilication  of  2S 
nds  of  nitrogen  per  acre  in  the  form  of  tiitruto  of  ttoda.  But  even 
I  this  favorable  result  tbert*  was  no  financial  advantage  Crom  tbe 
■o  manuring  as  shown  by  tbi»8tugleerop.  It  farntKbcd  37.33  i>ouuds 
itrogen  per  acre,  which  at  15  cents  per  pound  would  bo  trortb  only 
0,  wlileb  would  Qo  more  than  pay  for  tbo  pea  seed  niwd. 

ALFALFA  AND  CRIMSON  CLOTEU  FOIE  I'EEOINO. 

Bi'  it,  iastuud  iif  bluing  plowed  under,  the  alfal£a  grown  at  the 

fj  .;     ^  __iperimeiit  atntion,  as  referred  to  (p.  9),  bad  been  fed  to 

nahi  and  tbe  maimre  carcnilly  saved  and  returned  to  tbo  soil.    Tbo 

l^ivld  of  four  cuttings  during  tbo  season  of  1880  was  about  23  lou* 

pen  alfalfa  per  m-.ri).    Tie  value  of  this  crop  fi^r  foddiT  ,it  $3  ivw 

would  be  «0n  as  compared  with  its  viiln«  of  flCyO  for  green  luiinur. 

:  '  it  is  ftiir  to  assume  tlint  some  #35  woitb  of  iiitfogen  would 

I  rd  to  the  soil  in  tbo  manure,    Tb<«  crop  of  ISJ  tOli*^ 

iT(T  reported  el»cwbert!  (p.  1 1 )  would  be  wort'i  !»'■ 

aiiared  with  •17,'Jft  tor  gruen  manunny 
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account  Lliero  iras  litUc  ornoproSt  Troin  the  oiicrulinii.  If  Uic  niiinnrs 
was  rallied  at  currcut  rates  for  fcriilixias  nuitcrialii  u  fair  profit  trns 
ai)l>arciit. 

AI>VAMTA.G£B  OP  BOILIKO. 

Tbe  aUvaiitages  of  eoiliug,  or  feeding  aoiinfria  larfjely  or  wholly  on 
grceu  forn;^  (!ro|>s  ia  tbe  bara  !ust«:id  uf  pastiiriiig  tUi'iu,  are  tUnt  loss 
laud  is  ii-qaired  to  maintain  a  givca  number  of  nuiuials,  tbe  food  sup- 
ply  i.'aii  be  better  rrpilati'd,  the  iiniiniil»  do  not  wn^tp  tbeir  energy  in 
searcbiijg  for  food,  and  tbo  uiniiurc  cau  nil  be  saved  aud  npplii^d  to  tbd 
Bui).  Tbe  arguments  for  partial  Koiling  are  tbat  ttic  aiimnnt  of  fiwd 
Airnisbod  by  pastares  is  very  irregnlar,  being  usually  abundant  and  of 
grwid  i)nidity  early  in  the  scikson,  bnt  falling  off  IiitiT  from  droiiglit.sor 
early  frosts.  In  tlie  eawj  of  miluli  irows  unless  sonic  »npplriii«ii(jirj- 
food  is  given  at  oncb  tioica  the  milk  tlow  diniiuiBbes  and  the  coira  fall 
off  in  flesh. 

Concerning  the  relative  amonntit  of  food  furnished  by  pasturing  and 
by  Miiling,  the  PcnuAylvauia  Ex|K?rtinL-nt  Station  found  iu  experiments 
iatvd  years  that  "in  round  numbers ure  can  profliico  from  three  to  five 
times  as  nmeh  digestible  food  per  aere  by  means  of  tbo  soiling  crops  (ryo 
and  eorn  or  clover  and  corn)  na  is  prorinced  by  pastnragc  sncb  as  is 
r«pi"csentcd  by  our  small  plat.''  The  jdat  in  question  was  la-lleved  to 
fairly  represent  the  average  poatnre.  From  feeding  trials  with  th» 
alwvc  soiling  crops  and  pastnro  grass  the  average  yield  of  milk  pw  acre 
was  ealcnlated  as  foUows: 

Tield  •/  mlU-  per  mere  «/  lattd. 
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It  will  be  andcMtood  that  the  above  is  partly  an  estimate,  bat  it 
poiuta  very  stningly  ia  favor  of  soiling. 

Ti'ials  at  the  »liit  ion  in  Wisconsin  showed  that "  by  Boiling  in  siimaier 
a  certain  area  of  land  will  yicM  doable  the  amount  of  milk  and  bntter 
that  it  irill  wUon  pastured." 

The  Conncelioat  Storrs  Experiment  Station  maintained  4  cows  from 
June  t  to  November  1  on  a  little  less  ttian  1'^  acres  of  soiling  crops  wit  li 
ftlic  addition  of  a  very  lislit  grain  and  straw  feed. 

At  the  Ontario  Agricultm-al  OoUego  and  Kxpcriaicntal  Farm  about 
tlirco  fourths  of  on  acre  of  soiling  crops  (greon  clover,  green  peas,  tares, 
pitt^,  and  TOrn  fodder)  wils  sulUciout,  with  tbe  addition  of  253  pounds 
f  wheat  btau,  for  2  cows  for  sixty-three  days.  "Wo  might  expect^ 
icrcrorc,  togFAiron  OAoot  1  aero  sufficient  green  food  to  feed  a  cow 
r  two  liuudred  dayn  under  ordinarv  conditions." 
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If  soiling  is  to  be  practiced  it  is  important  to  hare  a  saccessioQ  of 
green  fodders  throtigliont  the  gixuring  season,  with  each  in  its  best 
stage  of  growth  for  feeding.  There  shoald  be  no  breaks  in  the  sncces- 
siOD  and  each  crop  shoald  l>e  used  as  nearly  as  possible  at  the  time 
when  it  contains  the  largest  amoant  of  raloable  food  constitnents. 

From  three  years  of  ciiierience  and  obser^-alion  iu  the  practice  of 
soiling,  the  Connecticut  Storrs  Station  saggests  the  following  series  of 
crops  for  soiling  in  central  Gonuecticat: 


Crvp»  Jor  »aitiM^  <a  erxtral  Caa»fi:tictt, 


Eli>d  of  CixldEr, 


AnXFunt 
of  »C"1 
pel  acre. 


Ar'pmiiiii:trc  time 


1.  Rvefoddw .biBlwJi..   UtD]. 

2.  Wh«l((f<MeT „ io...J  at*a. 

a.  Clorer- .■-..— pounili. .    33 

t.  GikK4  (IrvAi  gnu  Lui<I») | 

5.  (Jail  anil  |»M(CMh] .boiJuda..   t.— ■■■ 

B.  Outaaail  poM  {e»BK) do I 

J.  Oati  and  pru  icaeb).. ........... .... 4o.-„   S-.  — ..- 

8.  IIuBsarian  ^ni* - do H- 

a.  Cloipr  riiTUn  irruBi  3) 

10.  Sojo  bonoa bavhela.-   1 

11.  CimpcM ...^la 1. 


SepLl 


]?.  notri'D  p^aai  ( l^ani  jnrau  landa) 

13.  liu-lej'  and  jwoa  [eifti> .buahcla.. 


Afr.  IQ . 
Apr.  '30 . 
Apr.W . 
tone  I.. 


MarSS... 
J'aiM  5-10. 


a -1  Ang-S-lO. 


Ajiproiinal:*  tims 
of  feul  IB-. 


Mot  10-80. 

Jniioi-a5. 
Junp  l,S-25. 
Jdui?  ?5.^Ialv  10. 
July  10-50. 
Julya>-Aoj[. !. 
Ang.  I'll). 

Aug-  13-Sopl  S. 
Oct  1-30, 


The  growing  of  a  leguminous  plnnt  and  a  cerenl  together,  as  oats 
and  peas,  to  be  fed  as  green  forage,  has  proved  ^Jnita  populiir  where  it 
has  been  tried.  The  experiment  stations  in  nearly  erery  State  have 
tested  llie  adaptability  of  yariuas  fodder  plants,  leguminoas  and  no;i- 
legiiiuiiious,  and  can  furnish  informutiou  as  to  seletrtion^  whore  seed  can 
bo  obtained,  etc. 

By  a  judicious  selection  of  soiling  crops  not  only  can  a  much  IftrRer 
number  of  cows  be  kept  on  a  given  area  of  land,  bnt  tjjc  taiid  may 


I  is  tnacit  richer  in  pmteiii  (uilrugeit)  tb»ii  giluge  made  Trom 


iltEratioD  of  tbeso  leguminous  plauteinrolrcssomcnrbatinoro 
I  a  rnlOf  Uian  mistnf;  f^asa  Iia>*,  but  it  is  bediovcd  tLat  it  will 
nBtnblo  for  it  ctinblcB  tiic  fnrmtT  to  rniso  his  <iffn  concent rai(.'(I 
m  sauie  tiiuu  ttiat  bt*  raUi!)t  bix  ciiarsc  fixltlDr.  Forinsljiin'O,  a 
xpcritncnt  has  itidinatcd  tliat  soja-bean  inenl  ia  fully  rquiil  to 
Kd  tnci\\  for  tnilk  nod  batter  production.  Thi»  mniil  if>  one  of 
let  rciHlin^  KtiifTs  TCI!  b.'ive.  It  cxeet^dK  lin»(K>(1  iiipiil  iiiiil  (•lutcn. 
irntvin  (nitrog(^n)aiid  fur  exceeds  tbene  and  cotton  sewl  iDi>:iliii 
iaonly  surpasjM-d  itipmlcin  liycottouwod  iix-nl  ntidsouicof  tlie 
iJittle  nseil  in  tlii$coiititry.  TIic  beAiismubctlimntUrdoutniid 
Kd  tho  strnw  fcti  ns  eo:ir«(>  fodder.  TIiih  titnnv  jh  ricbi>r  in 
R^nlA  tliau  a  gitod  nie;idow  liny.  It  fontnlns  Oj  ]>crvciitar 
-nliitc  meadow  bay  flvcrrtgo.-*  nlmut  7j  per  cent  Tlie  cowpca 
^bntcfl  in  Kimilur  iiin»iit-r.  Tbc  promid  t:owpeUJ4  urn  a  richly 
Ims  feed,  nltlioiigti  no^  OS  rich  as  fioja  bean  meal;  nud  ilic  vines 
riy  or  quite  equal  to  clover  bay  and  far  snrpaas  grasa  bay  la 

UlowiDg  tnble  shoTS  tlic  avcmj^c  rotnpositiun  uf  bay  from  l«*gu- 
Hbi>8  nM  compared  with  Imy  from  fmiMi«s: 

Artr^t  etmptMlliiin  «/  feay  frvm  grtiua  amd  tf^mtnoMM  orojM. 
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nay  1)c  said  in  g<?Qem1  that  100  pounds  of  bay  fWnn  Icgaminona 
contains  aboat  tvice  ns  uiui-b  protein  as  100  puuiids  of  bay  from 
BA.  The  ti'gutninons  hay  may  be  safely  estiiaatc-d  as  nrortli  tixnn 
(ittrUi  to  one  third  more  for  fcfrding  than  common  bay.  This  is 
iu  spite  of  tbo  fact  tliat  it  docs  not  nsnnlly  coinomml  a  htgber 
ill  ibe  ninrketK,  owinf:  to  wrtiiin  prejndii'us  against  tts  use. 

jiug  that  Ihf  common  jirastea  ^ield  2  tons  of  bay  to  the  acre, 
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"ndcioiiXrs,  etc.,  3  tons  of  bay,  tlio  amouotK  of  food  mat . 

tiliziug  lUiitertalii  id  tlif^  L-rojts  am  ap|>ri>xiiautcly  us  follo^rs: 

Mttatitt  jrlcfi  ^fjooi  and  ftrlllUimg  muUrialt  lit  erojM  of  t«y  /ron  ijirwajM  < 
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The  amonnt  of  bay  produccil  on  different  farms  varies  so  widdj  i 
it  JK  dJflktilt  tu  .itrikc  uu  average,  e^i^ocinlly  for  tlio  legiiniiiHitut  at 
It  will  bo  itet-n  that  on  Uie  above  basiH,  wliicli  is  bclievoiL  to  bo  a  I 
oue.  the  ie^aiiiinous  crops  furuisli  from  two  to  four  liuies  »s  miirh  ] 
tciii  per  ucro  as  cotumon  gmssos,  topotticr  witli  ma-.h  inoro  "fat  s 
nttlior  more  carboliydrates.  Tlicy  also  (.-oiitaiu  nearly  tbrf>o  tJtiHf 
mitrli  iiilTogen  and  nhout  tviu:e  an  mticli  imlitsli.  It  iilioald  lio  ivnn 
bcFL-d  tliat  under  favi>nible  cimdiliuiiB  ihcy  may  draw  u  Iiirge  proji 
tion  of  tbia  nitrogeii  from  the  air,  instead  of  depleting  the  soil,  nnd  II 
tliviT  long  rooU  cnablo  tbcDi  to  feed  npon  tbc  potnsli  deep  down  in  I 
Eoil  beyond  tbe  reach  of  sai-rueefevding  plnnt-s. 


srMUAnT. 


I 
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(!)  Gi-eeu  luaiiuriu^  improveit  tbe  (iliysieal  {iroperties  of  the  i 
mnkiiig  the  soil  more  porous  and  adding  to  its  supply  of  hiininti. 
brings  np  the  donnant  plant  food  from  deep  down  in  the  soil  g 
deposits  it  near  tlieBniface,  wbcr«  it  canboQacd  by  piuntiift'edhn 
the  suriiice. 

(2)  Cjreon  manaring  with  hnckwhcat,  Hangnrinn  grass,  and 
tton-Icgiiminous  plants  add.s  practically  nothing  to  the  soilwhiolil 
not  thci-e  before,  except  n  masn  of  Tegctable  matter  which  decays  a 
goes  to  form  htiinus. 

(3)  Green  niaimtiug  with  clovers,  peas,  beans,  lupines,  et«,  (legal 
Dons  crops),  actually  enriches  tho  soil  in  nitrogen  drawn  from  the  I 
Tltejm  jilants  can  grow  with  very  little  Hoil  nitrogen.  Tbey  sitiro 
the  nitrogen  of  the  air  as  tliey  grow,  aud  whca  plowed  under  give 
up  to  tho  soil  and  to  fnturo  crops.  It  is  tlio  cheapest  mcnns  of  mnif 
iug  the  soil  with  niln>gen. 

{4)  But  aniumLs,  as  well  as  plants,  require  uilrogea  for  food.  1 
foeding  the  crops  of  clover,  coft'peA,  etc,  only  about  one  fourth  uf  i 
fcrLiliziag  materials  of  the  crop  is  lost  if  the  manure  in  projicrly  c;ii 
for.    As  the  nitrogen  of  tho  air  is  the  cheapest* sonrco  of  nitrogen  I 


23 


plants,  so  it  is  the  clicnpcst  source  of  protein  (oitrogrn)  for  nnimala 
TLe  leguminous  i-rop  is  b«st  utilized  \rhcu  it  is  fed  oat  ou  tbo  ritrut'l 
and  Uic  ninnuri;  snvfvl  and  itppliml  to  Mic  moil.    Tlie  j*T4<nt4><tt  prntlt  19 
lima  (M_>ciiix'd  mid  nearly  the  same  ferinity  is  uiaintaincd  as  in  green 
manuring. 

{a)  For  Khuviitiu;;  worn  or  banvii  iHiiU,  and  fur  moiiitjutiintc  thai 
/^rtiltty  where  tho  biiriiy:ir«l  m:ninre  is  nut  proporly  uured  fur,  grctiul 
iDiuiuving  nitb  such  Icgiiiniuoti:^  cropn  as  cowpcn.  clovt-rs,  and  lupiut>H 
is  recfimnien<Wd.     A  dressing  of  potnali  iuid  pho-^pbates  irill  usunlly 
bct  Mtffkioit  fnr  the  ^'ccn  luaQuriDj;  crop. 

(fl)  Th<*iiitielire  (trgrctrii  luiinuriiig  on  iiicdiaiii  and  better  chts^es  «f' 
soils  is  irrfltioiiiil  and  nnsteful.  Tbo  fannL'r  slionid  nit-nd  his  system 
so  that  the  Immytird  m:uiurc  ivtU  be  u#  wM  (!iirod  for  ■*»  any  other 
fiirm  priMlii(!l.  I»S8  fn>m  suifiK'ti  washing.  Ieiii;hin};.  I'L-nucntatiou,  and 
detay  sbr.uld  b«  guardwl  ngiunst.  Then  the  feeding  of  richer  food  will 
raeao  richer  inannre  and  better  and  cheaper  croi>s. 

(7)  Tlitt  system  of  soiling,  or  fci;ding  ^recn  cropK  in  the  burn  in  plnea 
of  puAtnnige,  cnab)e»  a  lurgt^r  unmbcrof  anitu.il&tobe  kept  on  a  given 
nxoa  of  land,  and  tbb  maunre  to  bo  more  couiplbtely  saved.  For  tliial 
piiriHjsc  leguminoMS  crops  arc  extremely  valuable. 

(8)  Hay  from  leguminous  frnps  is  about  twice,  as  rich  in  protein  as 
bay  from  gnisM-s.     In  the  one  case  thia  proti-in  (aitropm)  h  obtained  , 
very  lu-gcly  frout  Lhc  atmosphere;  iu  tbe  other  it  is  all  drawn  frum  tlio 
Inutility  oftbo  soil.    Legumioona  crops  yield  larger  ctvpd  of  hay  to  tbo 
acre  thnn  grasses.     Ueiicc  the  pTOilnrlion  of  food  materials  ou  an  ftero^  ■ 
espeeially  protein,  is  several  times  larger  with  leguminous  crops. 

(9)  If  allowtKi  toripeu,  the  seedofthecowpcaandsoja  bean  furulshes 
an  cxtrejacly  rich  concentrated  feed  which  can  be  ground  and  fed  in 
place  of  expensive  connufireial  feeds.  The  straw  remaining  may  bo  fed.j 
sa coarse  fodder,  for  it  is  richer  than  onlinaryhay. 

(10)  Grow  more  Icgnminons  crops.     They  fiimlKh  the  chcaiiestffwidl 
for  stock  and  the  cheapest  manure  for  tlic  soil.    Tbey  do  this  beL'au><>oj 
they  obtain  £rom  the  air  a  substance  Dece&&ary  for  plants  and  animals 
alifce,  vhicb  costs  in  tho  form  of  fertilizers  and  feeding  stufls  from  15ij 
to  25  ceats  a  pound. 
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LETTER  OF  TRANSMITTAL. 


V.  S.  Dbpaetmbnt  op  Aoeicultuke, 

Division  of  Entomology, 
WaahingUm,  D.  C,  January  17, 1895. 
SiB:  I  bare  the  honor  to  traasmit  herevith  a  revised  edition  of 
Farmers'  bulletin  No.  19,  a  coudensed  accouut  of  the  more  important 
insecticides  for  farm  and  garden  use,  prepared  under  my  direction  by 
Mr.  O.  h.  Marlatt,  first  afisistant  entomologist.    As  stated  in  my  letter 
of  transmittal  to  the  first  edition,  circular  No.  1,  new  series,  of  this 
division,  contained  information  of  this  character,  but  this  document  is 
ont  of  print,  and  since  it  was  published  some  advance  has  been  made 
in  the  matter  of  insecticides  which  necessitates  the  publication  of  some 
additiooal  matter  and  some  change  in  the  methods  of  preparation  of 
old  and  standard  mixtores.    The  constant  call  for  information  of  this 
character  will  warrant  the  publication  of  this  bulletin  in  large  edition. 
RespectfiUly, 

L.  O.  HOWAED,  Entomologist. 
Hon.  Chas.  W.  Dabnet,  Jr., 

Acting  Secretary  of  Agriculture.  ■ 
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rANT  INSUaiCIDB:  DIRECTIONS  FOR  THKIR  PKIiPA- 
RATION  AND  USE. 


diont  soiDft:  minately  into  thd  flHd  o(  romedirs  ami  preventives 
sovt  Ut-prLtlators.  it  is  prfi|H)s«^^  to  give  in  tli  1.4  bull i>th>  briofdireo- 
coDceriii iig  iift'wof  tbe  tusectu'iile agents  b:i%'iiig  (lie  witlcstraDge 
ktteailed  with  tbi:  (crcaN-st  u»«rnlni-8S.  economy,  and  Ptwir  nf  nppli- 
D.  Tbc6«  uro  not  covered  b.v  patent,  and  in  ucueral  it  i«  true  tbat 
iat«nt«tl  »rLi(Ji'.s  ure  iureriur,  and  many  of  tbu  bt-ttur  cil'  ilii>m  are 
A  merely  more  or  lera  close  imitations  or  the  staiidai-d  Rubstnnces 
oomjiounds  lii^reiuafV^T  de^fcribed.  Only  such  brief  references  to 
and  other  habitH  of  the  insocts  eovcrf-d  will  Vm  inchide*!  as  are 
oary  to  illnstTat«  the  principles  uodcrlyin);  the  use  of  the  several 

Kle  Bgeuti)  reooiutneHded. 
e 


Kklation  or  Foon  Habits  to  RistfiinrEiR. 


tsjimr  ntoM  urriKu  txsccrs. 


lie  inlt^lltj^nt  niid  practical  i?.inphiyiiir>ntof  inser-ticid<>ii  it  in  neo- 
f  to  i^uuipri' Ill-ad  Lhr  niiturn  and  nirt.hod  of  injury  c-uiiimoiily  due 
lectK.  Oinittiut;  for  the  prcaetit  purpose  Mie  tuauy  Kpecial  uaoes 
ury  which  necessitate  pecaliar  methodn  of  treatment,  tbe  great 
of  the  harm  to  growJug  pluiit^  frum  the  altuttks  of  inseetfi  falhi 
:  two  principal  hen^ls based  on  distinct  jirinciples  of  food  eoonomy 
crtA.  viz,  whether  they  are  biting  tmandibulate)  or  surkint;  (bium- 
tU  fii^tii'  ffroup  involving  u  special  system  of  treAtmeut. 

■litinKor  i[DawinKin»eelMar«  thnite  which  actually  maxticateHnd 
ow  some  portion  of  the  M>lid  gnb^taiico  of  the  plant,  us  the  w*>od, 
leaves,  tlowi>rs  or  finit.  They  iucludo  the  mi^jority  of  the  injurious 
*,  DiAuy  beetles,  and  tbe  locusts. 

r  tin-**'  insects  ilirect  poisons,  Buch  iw  tbe  ar*eiiical»,  which  may  be 
IT  applifd  to  the  h'Avefl  or  other  pnrtx  of  thr  plant  attacked,  and 
b  vJII  be  swallowed  by  the  insect  vith  it«  fond,  fbruisb  tbe  sureHt 
ipleat  renie«ly,  and  ehonid  always  be  employeil  exce()t  where  tbe 
!>at04i  are  themselves  to  be  shortly  U)>ed  for  the  fowl  of  otJier 
I  or  of  man. 


6 


IHJrttV  ritOM  KOCKIMO  rKUOTS. 

Tbe  suckiiie  inseots  are  tbose  vrhieb  injuro  plants  by  tbo  gradtdl 
Gxtrawtiwi  of  the  jiiicei*,  I'itlu'r  froin  tlip  bark,  leaves,  or  fniit,  mid  iiidcil* 
tlie  iilant-bugi),  ]>latil-li(:e,  tH.-»lu  iusiTbM,  tUriiift,  und  plimL  fet'diag  mil 
Thoeo  iasocts  possess,  iustead  of  biting  Jaws,  euckiog  be^tk^  ur  bri«ti 
wliich  are  thrust  4owti  thronsh  the  oater  l«y«r«  of  the  bark  or  lc»m^ 
into  Om  soft,  ifiucculeiit  tissues  beneath  and  used  to  extract  tbe  plaal 
Juices,  with  a  i^esulting  iiijnry  not  hu  DoUceable  as  in  tlie  first  ff"'''!'' . 
but  not  IvsH  Hi^riouH. 

For  this  cht^  of  insects  the  application  of  poisona,  vliioh  ]>enet 
little,  if  ut  all,  into  th«  plant  cells,  is  of  tritlin^  value^  and  it  Is  ni 
sary  to  ase  sabstances  wliicli  will  act  externally  on  the  bodIeK  of  tb 
insects,  eiliier  as  a  caustic  or  to  sniothi-r  or  stifle  them  by  clnsing  tlieuj 
bnuiUiing  pores,  or  Ui  Rll  the  uir  about  them  wit  h  poiriuiioutt  funiBs. 
value  also  as  ropellatits  are  various  deterrent  or  obnosiious  sulwtan 

Wh«r«v(>r  it  i»  not  desirublti  to  uso  i>oiuon»  for  biting;  iuMe*:!*^,  soi 
tbo  mcansjuac  enumerated  will  ofteo  be  available. 

annvfn  nvajxcr  to  itrncuL  tiikathekt. 

Tbe  genorni  eroaping'  oiitliiic'd  above  rclati'^  to  tbe  Bpedos  wblcb 
livi>  and  feetl  uikhi  the  exl-erioruf  plants  for  some  portions  or  all  ol 
tbeir  livct^,  ami  incladeii  the  great  inujority  of  the  iiiJQrious  sperietL 
OertaiD  insects,  however,  owing  to  pecntiurttiesof  babit,  iuaoeegtiihilit)', 
or  other  cauww,  rcqiiire  spetnal  metlKKls  of  trc:itnienr.  Of  these,  two 
fn'oui>M  ]iro)>4frIy  vmiiv.  wltliiu  tlu;  M^opv  of  tliis  liulletiu:  (1) 
working  beoeatb  tbe  soil,  or  subtfirranean  insectd.  such  as  the  v! 
grubH,  rcMtt  lunggota,  nHttlii-^,  eic,  aud  (2)  iuaecta  affecting  at 
prodni-ls,  as  various  grain  and  tlour  jteRt'S. 

Three  other  groups,  which  inrliulo  Npet^im  refpiiring  very  diver* 
methmls  of  treatment,  and  th«rufnn^  not  coinJn;;  within  the  liuiit.^  ttf 
this bulletin.aru  (1)  Ihoiiituruidfvc'dci's.aucb  as  wood,  biu-k,  and  ttton 
borere,  leaf-miners,  giill  inxt^^tM,  and  K|ieciL>t)  hving  within  fruits; 
hniisehold  pcwts,  and  (■'()  animal  parasites. 

The  daaKificatlou  of  insects  ontlined  iiliove,  liaseil  on  mode  of  tn 
ishnieiitand  indicating  gninpsaRtuiiablo  t<i  similai-  ruuiedial  tritatoieiit 
«iiuply  stated,  is  aa  follows: 

I.  KlterD&l  feftilen: 

(a)  llitinft  insects. 
(h)  Sackiag  iniMxite. 
II.  Int«>rDal  fimlen. 

III.  KnhMmLsnui  inM«ts. 

IV.  luoMttH  t)ff«ctiuK  ■tored  product*. 
V.   IliiuMnbuliI.)tnil«. 

Vt.  Animal  iMtriunlnt. 


Insecticidss  por  External  BiTrso-  IrrsEnTS  (Pood  Poisons). 


Tiix  AK8KNICAU1:  PARI*  ORRint  xsa  tamox  fdrpli. 

Tti8  aneulcnl  compouodH  bave  supplaatetl  all  other  nnbHtanoes  fbr 
tlie  iiisecto  fallint;  iiiiilcirtlitHliniKlinj;.  Two  i-oiniHiuoilMnru  in  comiuon 
nr^e,  viK,  t*ari»  tn'ccu  and  Loudoii  pvirple.'  Tlie  mm  of  powdered  wlut« 
arsenic  is  tint  rec^jmtiitiiided,  on  uvcotiut  of  H»  greator  liability  to  scald 
foliage  and  because  it  is  very  apt  to  be  roistakeii  for  hannless  sub- 
Btaucett.  Of  the  first  two  montioiied,  Pnrls  jirreon  i»  tho  stronger  iiisecLi* 
cid»,  acting  qairkly,  and  ia  les^t  liable  to  buru  foHuKc-  I^ndori  ptirple 
lias  the  advnntiiKO  ot  clmaptieiui,  and,  being  more  finely  powdered,  is 
Icept  tuoFB  eaHily  suspended  in  wat«r.  The  rurniGr  can  be  had  in 
14-i>ound  or  larger  vmih  at  20  cents  per  pound,  and  the  latter  at  lU 
cents  per  pouud  by  thu  barrel. 

ROW  TO  APPLY  AlUKKieAUL 

There  are  tbrce  priiicipuL  methods  of  applying  nraonicals.  Tbo  wet 
rietlxMl,  wliit;h  ooiiuiscs  lii  using  the^io  poiauus  in  wulur  iii  the  form  of 
prny,  is  iba  staudiird  niean.s,  secures  uniform  results  at  lea-st  expense, 
.ud  is  the  only  practit-^il  nietlitMl  of  pHit^irting  fruit  and  shatle  tree*. 
rbe  dry  application  o(  these  poisoux  iu  the  fomi  of  a  iMwder,  vbicb  is 
llnsted  over  plnntn,  k  more  )K>puIiir  iis  a  means  a^i^inftt  the  cottou 
^urui  in  Lhe  ^outh,  u'here  thu  iiipidity  of  tre:ilui«nt  pc^Hsiblu  by  this 
metbod,  and  its  cheapuess,  give  it  a  valae  agaJast  tbbt  insect,  iu  the 
iK'Uctical  treatment  nf  which  prompt  and  economlenl  action  arc  the 
efssentials.  ^rbis  mvthwl  is  also  fciisiblc  for  any  low-growing  crop,  such 
•8  Cbe  )wta(«.  The  third  method  eousisls  in  the  use  of  tlie  arseuieaU 
in  iho  form  of  imisonBiI  baits,  and  is  |tarlicularly  available  for  such 
insects  as  cutworms,  wireworms,  and  local  invasions  of  lucusts. 


'A  thild  usMBieal  wliieh  pnniiaM  w^ll.  arecnrnt^  of  loid,  baa  lately  b*eii  *xperi- 
mcnU'il  yritli  l)v  ttiu  Gjiuy  Mulli  Coinmuijilnii.  WlittA  n«l  nripiiji:  that  tliin  inaoctd- 
cidfl  tuM  atlvAutikiiiTaovcr  Purin  |[riwn.  it  In  Ix-lil  tfast  it  biM  tb«  uicrllDf  (ilionl»|;  on 
tbs  Imvw.  ItMliCAtiiig  .il  oniji  which  hiive  tMv>a  8|>rair«.l,  iV'iiKiin.d  nm«h  m«re  auil; 
■niipeadwl  in  wal^t,  uud  uuy  U-  nacdiu  Iut)^  pcoportloniiwitbuiitduigortofoliiiga. 
ir  ha*  nwiMilljr  tixeii  oKlniiiiivnly  Umtol  nt  tbc  Dopartiiient.  and  u  NtreDgth  u  great 
■n  1  pound  Co  3  gnllonx  of  water  has  boon  used  on  tender  ralta)^  of  tlie  pe-MU  oud 
Oaage  oniiKO  iritliont  t^Jurjr.  Oood  r««ii]ta  bave  atUndod  iU  u*«  iil»o  itgniaat  Uiu 
mporliHl  dm  ImMM'clk.  Tlie  inaeclkida  FMult*  n-en<  not  better.  Iio we ver.  tUan 
with  fatiuiftiKij  ;  liiit  Tor  snch  H<iJHitiT«  faliage  as  tliatuf  tlii' peucb,  or  where  no 
Tuk  vt  iMaliliuK  uiiiv  b«  tiiltco,  [  Hiu  iiivIumkI  tu'bclii'vu  tliut  it  will  proro  atofnl. 

Tliia  nMMsiticiiln  IS  (irepiin^il  b,v  romluniiijc.  npprnxim»t4>l}-,  3  pnrt«  of  araiiiiate  of 
aiHln  with  T  jkartJi  iti'  ikontsiUi  ot  losil,  Tbcw  sulMiUincra  nnlto  cliomically  and  form  a 
due,  whit«  powitrT  which  f)>inaiti«  MMily  in  Hii«p«nai(Mi.  X»  vow  aitei  by  thu  Cou- 
tnuMion,  10  poanda  uf  (bo  arseiiatH  uf  li'ad  aro  iitrnd  with  lAO  gnUoas  of  wuhir,  3 
quutanf  gliiouaa  li«inti  nddpil  In  laiitHi  Ibv  iiiatwticide  tu  adhere  loufff  to  tbo  Ieur««. 
t'rr>f4<«j>4ii  Fnitukhra  AiiMirimro  nml  our  oiwu  would  iuilicuto  that  Ciom  onc-fonrtli 
otirhuir  tlii4  atreiixtii  *''dl  aimnpr  fur  moot  larvii' — tho  larva-  of  the  gypay 
proving  in  bu  iiiiii«tiiilly  rnniittaiil  to  tha  actiuti  of  poiooDo.  The  urMualo  of 
eo«t«  Um  e«BuiuMion  7  «»nt4  a  poutid  wbole*sl«,  and  gluooM  #19  a  ban«I. 


^^^ 


-til  to     fl 

nnoUi      ^H 

load      ■ 


The  wet  methnit. — Kitiifir  Paris  green  or  London  purple  may  be ' 
at  tlie  iiile  of  1  ptmiiil  lo  100  to  250  gallons  of  water,  or  I  ouiH-ct  to  8 1 
IS  gallona.  The  stronger  luixtureis  iirc  for  micti  vigorous  fbli;jg(>  lut  i 
of  the  iMjUto,  for  the  OiloniOopotato-lietUe,  and  t  hn  greater  dilutmnit&r 
the  more  tender  fohnge  of  the  peach  or  plnm.  An  average  of  1  poa»i 
to  ir>0  gulloiiK  of  \v:iter  i»  a  good  MtrtMiglh  lor  j^ncnil  ptiC'pos4>8.  Tki 
poison  should  l>e  lirsi  mvde  into  a  thin  paste  in  a  snKiII  qnantitynf 
vator  and  pinvdered  or  quick  lime  mldrd  in  amount  eqnat  to  the. 
soil  naod  to  tako  up  the  free  arsenic  mid  remove  or  lesson  the  dai 
nf  so4i]dJnj;.  All  cxecNH  of  lini«>  \t-ill  ilo  tio  injury.  The  poiaoDS 
mixiKl  should  bu  slraintKl  Into  Hit}  spray  tank  or  reftorvoir,  lutrt- 
takdD  that  all  the  jMiison  is  pulverized  and  washed  throiigb  the: 
of  the  strainer.  The  \tm  of  the  lime  i»  <>.<<iieoially  dCHirahle  iti  the  ei 
of  the  peaeh  and  plum,  the  Ibliago  of  w-hich,  particularly  the  formcr,j 
very  tender  nnd  easily  Hc:Ude<l.  To  the  stronger  foliage  of  tho  af 
and  imwt  shadw  truHS  Paiis  green  may  \w  applied  at.  the  strength  itt 
pound  to  15(1  gallons  of  watfr  without  diiuger;  with  liondon  piirjikjt 
i»  always  hotter  to  uko  the  lime. 

Jf  It  be  desirable  to  ap]»ly  a  ftingicide  at  tho  same  time,  as  on 
apple  for  tlio  rndling  moth  iiiid  tint  appht  K<jid)  tungiiti,  thi>  Bonlt^ 
mixture'  may  be  uHtd  instead  of  water,  adding  the  araeuicid  to 
the  same  nite  per  gallon  »k  when  water  is  UMcd.  The  lime  in  this  fa 
gioide  neutralizes  any  excesn  of  free  arsenic  and  mjikes  it.  an  ctrellewt 
medium  for  tlit!  arseuical,  removing,  as  it  does,  all  liability  of  KcaMip|[ 
the  foliage  and  enabling  an  application  of  the  arsenical,  if  iii>cci»iuu'y, 
etjfht  or  tun  times  as  stron);:  a.i  it  could  be  omphtywl  with  water  alone 

Tlie  arsciiioals  can  not  ht-  -yifely  ust-d  with  most  other  I'nugii-itles,  suck  | 
as  thi!  Hul|iliatt<  of  i-o])pi<r,  eiiu  celeKte  or   inui   ehl'iridi*   noliitioii. 
scalding  effects  of  these  in  the  mixture  l>elng  greatly  inti-iisiiled. 

The  tlry  tnrthott — Tho  foUowing  ilescription  njiplies  to  the  ihiIc»-i 
bag  duHter  txtnuiionly  UMid  itgain.st  thn  <^ottiiii  worm:  A  polo  !i  to  8 


>Bo*vf«dajiui.rlui*f /nrmuta.— Iiiti>«ftO-)i:alloii  tiaml  pour  Sn  ^llotia  of  wat*r,  j 
simpcnd  ill  it  l>|uiiiTiilit  of  MiiitMtonv  in  I'Oitr^oiiurkiiig.     Slfti-k  4  puoiulrt  of  frvati  ! 
in  «ioth<:r  Toaiwt,  aililiMi;  watur  blow!}  U>  obtiiiii  a  rn'ttiiiy  liqnid.  IVcc  linm 
Wb«D  lh>e  hlui-HtuQu  i*  iliaMultiMl  utld  tti«  liia«  uiilk  slowly  wiUi  wotor  Mtott^fa ' 
tliolmrrcl,  Btimiig  fonxtAiitly. 

Witb  iDHUlUctcut  Iinie  Uio  mixturv  solnI^iill]ea  injurm  tlis  foliitt!*')  i^xl  it  i 
tested  witb  ■  latutlou  abtaiiitMl  hy  iliMulviuti  nn  uiincaof  ,v«Iluw  |iniMiiilfi  of] 
(potwalum  foiToo jtmliU  1  In  atie-half  pint  ot  wiiter.     If  itiere  lin  iiMnfflm^nt  Iti 
tlio  UurdoMix  tnixturo  tlio  mMilioii  ot  n  drop  or  tiro  of  tliln  H<i|iition  will  «-«d 
btovnlsh-rol  (^olnr,  sni) nrnro  linio hIiuiiIcI  Iio  aildoil until nn iliiiiiie  lakva  pIno«  w| 
thn  m>lu(ioD  ift  drofipisd  in.  L*b«  tbft  Ilunlosax  niistur*  prompt!):,  m  It  d«twrionit 
itftodlng. 

8tock  iMilntiuuR  i>f  lialti  thit  Itliioslonv  and  ttinti  mav  bL>  kept  ftir  U15  leni 
ttmp.  M!i.t;u  tli<<  nt««k  bliiMt4»io  bj  diitsalring  hi  walir  at  ibA  tute  of  2  ]>»ut 
tlii>f;nltuii.  t'lin  ntuok  limo  i«  iJarkod  anil  k«pl  aa  ■  ikick  |Miet«.  Cover  both 
ti)r<4  to  |it(>r«nl  ovnpo ration  aud  koop  the  linix  luotHE.  Kor  tli»  SO-Kallon  for 
adds  ^lloiii  uf  lli«  bluutnnsaoIiiTlan  ta50galluBiturwal«'r,  aud  iutr(Mliic»tli«Bt 
Urn*  alowlj  nnttl  tliera  U  do  T«>acti9n  witk  \hr  twtiug  Mflutiou.— ».  T.  a. 


uid  about  2  inches  in  diameter  la  taken,  hihI  a  t)in<«-fourt)ia  inch 
bofed  through  it  within  (•  irioIu<A  of  i>jt)i«r  i^iul.     Near  cadi  end  is 
ly  laoke«l  n  bug  «r  "Sonne*'  fwnabnrj:  rioth,"  1  foot  wide  uiid  18 
to  3  feet  long,  ho  tluit  thn  [towdereil  |kh80ii  may  h«  [ntrodii4;ed 
tbe-bagc  witli  :i  fuuiir!  tlimit|,'1i  the  boles  at  thi>  nndi*  of  the  polu. 
]mgft  are  fiUni  with  urulihii«<l  Paris  green,  which  in  [;uiicni]Iy  pi-e* 
U)  Ududun  vurple  on  account  of  it«  r|iiickcr  Action,  aurl  theujtpi^ 
It  is  ».'»rri»'<l,  on  horse  or  mnle    hank,  through  tlio  eol.ton    fields, 
ig  twf>  *»r  four  rowM  -^l  once.    Tlie  shiikii!;;  iudii<:ed  b.v  rh«  motion 
the  anitniil  };t>iiig  fU  a  hriHk  wa]k  or  a-t  a  trot  is  nnftlcient  to  dii^tt  the 
tM  ihoruuglily,  or  the  pole  iiiay  Ih>  jarre^l  by  hiind.    TIk;  iip|)lica- 
D  ifi  pri'ferably  mmh^  in  t>:irly  iiioniing  or  httt^  <>veniti^  wlittii  the  dew 
■  an,  lo  caiise  tht-  |K>iMin  [u  lulUert'  Itetter  to  Ihi!  fohiigt-. 

Pmtn  1  t-ii  2  puuudM  ure  reqiiii-u!  tu  the  a(.-re,  and  from  10  to  20  acres 
Vfcovenxl  in  a  day.  Ttio  oceurn-iice  of  heavy  raian  may  ne«PAsitate 
ft  scooud  iLpplicatKtu,  hnt  lHH|iit'ul.ly  one  will  sulllco.  Thii;  simple 
■fparatnn,  ou  iieofnint  of  it«  •'lli-<-MveiK'SS  and  cheapness,  iH  i-rnployc<l 
tlimnf^hont  the  enttnh  twit  to  tliegviioralexcInKion  of  niuree(>mp]ica(ed 
uid  et^M-iifuve  tiiiirhiiifry. 

With  thr  piitcnt<-d  iur-bla»t  machines  for  the  drj*  diflU-ibntioii  of 
(•oifwis.  areenifaU  nre  djiuteil  vit1i  10  parts  of  flonr,  lime,  or  groiind 
ffjKBm,  and  from  int  to  7fi  ncn*i*  may  Ik*  wvvertHl  in  a  day  by  tisiiig 
irityit  of  men  and  t(*nnis.  (irealer  tiiiiforrnit.y  i*  xiHrurMl  with  these 
naclitae^  in  distrthittioii  of  the  |Hii»otiH,  l>ut  their  oust  (IVoiu  l^  to  ttiO) 
Iwventji  their  general  ufe. 

Thoplanti-r  shonlil  Iiave  u  giMXl  »tupply  of  [Kiigon  on  band  and  appn- 
ratusforiLHa]>plie»ttoii  prepiireit  in  advance,  NJiiee  when  the  worm  jiuta 
h  an  np|N»iraiiee  its  progress  in  very  rajiid,  and  a  dday  of  a  siiigie  day 
May  fFjmlL  in  maU'-rial  (laniaK<^  to  the  ero]>. 

If  n mall  ganleit   |Kit(;lit;.s  are  dusteil  with   fKiison  by  this  or  .similar 

neanri  from  hags  or  with  luiwd  p^iwdtr  lielluws,  it  is  advisable  always 

ttiddute  the  iMji^in  with  ID  \mrt»  of  flour.or  prufcrahly  lime,  and  for 

81>{ilu:at tou  to  vepetahles  which  may  noon  be  used  for  food,  as  the  cab 

iage,  1  oiinn-  of  the  poi.s>Hi  Khonld  b«  mixod.with  ti  ]H>iindK  of  Hour  or 

Wof  line,  iitid  duftttHl  men'ly  ctiongh  to  ebow  ereidy  over  the  ttiirlaee. 

m^g  poivm'ii  hfiit. — It  iri  not  always  adviHahlo  or  efl'ective  lo  apply 

PHbdIcuIk  ilirerlly  to  tlitr  platil8,  and  thiK  is  parlicalarly  tnie  in   the 

taw  o(  tbo  attiu-ks  of  the  graasliopiier  and  of  the  varioua  cntwormx 

uw1  I'lo.    Ill  cnch  v&HCH  Ifao  nso  of  iMiiaoiied  bait  hao  pi-ovcn 

vm  I'-Ty. 

For  locUKts.  take  I  iwirtliy  weight  of  white  arsenie,  1  of  sngar.  and 
«  of  bran,  ui  which  add  water  to  make  a  wet  mash.     I'hiw^  »  lomspoon 
lul  iif  1ht»  at  the  biwo  ot  eaeli  free  or  vine,  or  apply  ft  hiio  of  baits  jimt 
«tiwl  of  the  ailvanciag  anny  of  graSiihoppcrs,  plaeint;  a  tnl.i.^i"«>t.fid 
wf  the  Niiuh  evijy  fi  or  S  (eet,  and  foUuwiug  up  with  »uoj 
beiuud  tb«  tint. 
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For  baiting  cutworms  and  vrircwHrmft,  distribut*  pfiiaoned 
EQCCuleiit  vcgotnCioi),  »ucb  as  frot<lily  cut  clover,  in  tsmall  bitncbes 
in  tbt!  infi'sKMl  UbIiIs.     Dip  tliB  Itait  in  avery  urning  arseniaU  boI^ 
and  protect  th>m  drying  by  covering  with  boiirds  or  stones, 
tlio  biiit  a8  often  as  it  bpcomrs  dry.  or  every  tUr«a  to  flvo  di^B. 
brttu-arseniu  iKiit  will  uI>mi  uii^wur  for  uabwuniiB. 

TIMB  TO  SFXAV  FOR  RlTIMIl  IMSECTi. 

For  the  codliuir  moth,  tlie  apple  and  pear  should  receive 
application  very  wmmi  altiT  tliu  bIa-«M»niK  fall,  which  is  also  tbe  tj 
tlio  e«t;ond  treatment  of  thv  twab  fuuf^K :  the  sonoiid  Api-ayiu^  Hbo: 
Riven  one  or  two  weeks  later.Jast  beforB  tlie  fruit  ttinis  do\r»  oi 
»t«m  or  wlu>n  a  is  from  one-fourth  to  one-halC  ini!li  in  diamuter. 
lirat  sprayiiijj  reacliw  the  eggs  laid  by  tho  moth  in  tli«  dower 
tbe  fruit  nhortly  after  tho  falling  of  tho  bloawxuN,  and  the  secon 
later  egg  Inyiiig  by  tlie  more  bi'lnlod  umlbH,  when  the  first  ciHitine 
lK>iM>ii  wdl  probitbly  have  been  wiudied  off  by  raiiiK.  The  yuaug  Iw 
eating  ila  way  front  without  into  tixa  fruit,  gct»  enough  uf  the  p«>ii4oii 
defttmy  it.  Thi^t  ti'eattiiciit  reaches  at  the  Mun»  time  a  large  uuml 
of  leaf  f*>eding  tnomies  of  these  fniit  trees. 

For  tho  Uumnlio  of  tho  Ktoiie  fniiU,  plum,  cherry,  peaoh,  otc.,  t 
or  three  Hpplu!iLt.inu»((li()uM  bu  made;  the  tlrnt  befon^  the  trees  blo> 
or  a»  Mion  us  the  foliage  ih  well  Htart>ed,  Lhu  ttc-inxid  at  tbe  time  uf  t 
ex|M)»urc  of  the  yonug  fruit  by  tbu  lulling  of  tho  blossotua,  and  perlis 
a  third  a  week  later,  particalurly  if  rainw  have  intervened  after  the  li 
tn>jitnient.  The  jjoison  here  acts  to  destmy  the  parent  Cmx-ulio  inate 
of  tbe  young  larvie,  which,  hatching  from  ejiHO  placed  beuouth  tbe  al 
of  the  fruit,  arH  not  afier.ted  by  tho  imisim  on  the  outside.  Tbe  adi 
Oiirculio,  however,  m  soon  as  it  comes  froia  it»  hibernation  fcedK  on  t 
foliiige  Iw^fiire  the  trees  bltKim,  and  hil^r  on  the  young  fruit  also,  and 
dutttroyed  by  tbe  arsenical  before  its  eg^jK  are  ditposi'^od. 

yor  leaf  feeding  iusect.H  iu  general,  stiicb  as  the  <^idoriulo  potato-b 
tie,  bliNter  beetles,  elio  leaf-beetle,  maple  worm,  etc.,  the  applicatj 
sboiild  be  made  nt  tbe  earliest  indication  of  injury  and  n-peat<xl 
often  as ueci'ssary.  Fruit  truea  ahmild  never  besprayed  when  in  bItM 
aecoiint  of  the  liability  of  poisoning  bouey  been  or  other  iuaoi 
il  as  uross  fei'tilixers. 

CISC  IK  irnt  or  AK^xxicAts. 

It  mtwt  be  remembered  tliat  these  arsenicaln  are  very  iwieonons,  a 
sbeald  lie  so  labeled.     If  onliiiary  precautirtos  are  taken  tboru  ia 
danger  to  luan  or  tejim  attending  their  application,  and  the  wfnif,-.- 
either,  which  can  iiot  always  be  avoi<Ied,  i.s  not  at  all  daug«T.Mi(i, 
actyniiit  of  tbe  grent  dilution  of  the  miKture,  and  no  ill  rcsulta  whi 
ever  have  resulted  fnini  this  source. 

The  poisou  disappears  from  the  planta  almost  completely   prit 


ly  will 
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-fl-re  days,  and  eren  if  Uie  plaota  were 

apjillcation  an  irapoasfble  qoastiQr  voald  mw  Cd  fa^ 

I  to  evit  a  i>oiBouoiiM  «lcme.     To  illtuitrvCe,  Hi  (lis  cmae  of  ||m  »fpt»L 

eiitirt-  Tmit  were  eatoOt  core  and  all,  it  woald  talLe  M>Tval  bamb 

I  fiof  le  BiUing  to  make  a  tMiaoDooa  daae  {HikrU  >ad  vtth  the  r^h 

«,  dnsted  a»  rovotnmcndod  above,  38  beads  vmid  bare  Co  be  tmt^ 

aaenaealto  reach  this  resale  (Gi)lptt«).     ft  is  pnAetaMe,  bovefvc^ 

Inaeotber  tnfiecticideH  in  Ibu  cane  of  Tirigrfblao  oonn  In  hr  iTlwi.  Mii 

kaTmd>all  ^{tearance  of  daoger. 

ICtDES  FOR  EXT£ilICXl.  SUCEISG  iHSEiTTS  (CO!rr  ACT  POCKMVV 

^lliesimptv  rempdtra  fnr  Uiis  dass  of  iiupvtft.  luicli  aa  aoop  and  Ijv 
tnbuct-«>  ilL-c4M:ttoii,  etc,  are  freqacnlly  itt  Cbc  fmueat  arrvica, 
twed  no  special  expianatloD.  TbewbaJe  oU  ia  the  moat  ralmaMaaC 
laaafHsaud  at  tb«  ntteori  poaod  to  4  gallona  of  water,  diwul  rad  bf  ' 
lug,  kiU»  tuoKt  M)ft'b(Nlii>d  losecta,  and  at  1  to  :f  prmofU  to  tbe  ipO- 
bt  an  effective  winter  wamIi  fm-  ftcak-  inMwto,  even  U10  Tcry  rcawteM 
I  Joe£  aeale  mccnntbiDf:  to  tlie  latter  sCrenirtb.  The  iaaect  poirdtn 
thmm  or  Biihacb)  nre  efFisettve,  but  too  »xiw>a«lre  fiir  ai^  tot 
itlcri  nr  iodnor  axe.  The  following  arc  staodiud  rMoadiea  far  thii 
I  of  iniu--cta:  K.ert»iene  emuIaiou»,  rosin  vaabeai,  hjrdtucyaiiic  aod 
>ai»d  vapor  of  bUnlphiUe  of  carbon.  ^^^^ 

-ma  xsaoasinE  WAtmam.  ^^^^M 

Tkt  ktntmt  amd  »»of  rmmttio%firmml^  ^^^^^ 

ITwotWM ^Mmm..  S  j, 

WUmlr  «dl  MWp  (or  1  quart  avn  auftp) .».« .,«...—..-— j  wil—  i      ^H 

Watrr „ .^..fBDoa-   I       ^H 

Tbe  soap,  Brnt  Anely  divided,  is  disunlrfd  in  the  water  hy  botliQi^ 
imraodtutel)-  a«Med  iMiiliui;  hot,  awny  fntm  tbe  lire,  hi  tb«  fccroMSb 
'Whole  mixture  i^i  rJiou  jt^Lated  vM»lE>atJy  whiXohothfbtingpta 

apTfn  itaelt  irjth  a  force  pump  and  direet'dincdMrg*  nozzle  throi 
kKtmne ''tri'nm,  pnrfrrnbly  onei-ifihtb  inch  in  diameter.     Aftarl 
to  five  tuiuut43»'  paui|>tiie  the  emul^ou  tliunld  be  perfect,  aod 
will  have  increuAod  nrom  one-tbtrd  to  one  half  in  bnllc  and 
,  tbe  conaiatency  nf  cii?»m.     Well  made,  the  emnlrinn  will  keap 
iy,  and  should  bv  iHlutrd  uuly  as  wuulfd  for  aae. 
Tbe  oseof  wUaleoil  Aoap,  tMitevifUly  if  tbe  emuUton  u  to  be  kef<  ftv 
h  of  timi\  iBHtroiigly  re*.'on»mpnd(*d,  not  onljr  beouua  the  aoap 
couHidfrahle  iusiK;ticidt>  Mtliie  icsttlf.  but  heeasae  theMaal' 
3on  iiioili*  with  it  i»  mmr.  iwrumiieuu  iind  dtjes  not  lose  it«  meuafoam- 
luid  iA  ulwny4«Mily  dUut«il,  whrn>aA  with  ii>o«t  of  (be  «(hcr 
l«ott.p«  the  mtstnre  bBaQU^^^Mv  aft«r  a  few  day*  aod  aeeda 
i|C  to  mix  v;itb  watin-.    0^^^^^K^'  '*-'•  ^^  '  *V***^ 

bo  tttlLOD  iU  ttCU  iif 
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It)  limmtoDe  rofnonii  or  vbere  tbe  water  is  very  hard  some  nf  it 
i,>l^|j  will  coinbiiie  wilh  thu  limn  or  ma^ii«v<(in  in  t)ii<  "vnti^r  »nd  nmnv 
"ms  of  r]ic  oil  will  ha  frocit,  C6|tecially  vrhen  tlie  «mnlm»ii  is  ililaid 
Before  iieiug,  sucL  water  should  be  broken  with  lye,  or  raiu  «aM 
omjiloycd;  but.  bnltortban  oitti^r,  follow  the  milk  etniitujoii  fonnalk 
with  whicii  thp  cliarai'ter  of  tlie  water,  whether  hard  or  sott,  «I'K**  orf 
aft'uoi  the  ruitiilt. 

Th»  ktTMme  and  milJc  itmttl»i»*  /orautta. 

KeroBBtis giillo«M. .  I 

Milk  (aoiir) gaUon..  1 

Hcatiiij:  is  uiim*ccs*nr}' in  makiue  the  milt  cmnlsioD,  wliirli  oil*' 
wise  is  <;lnirii(Ml,  iiH  ill  lUe  forin«r  ciuhv  Tht-  rliuii^ft  fi-oro  a  wuief 
liqaid  to  a  tliit'k  biittfry  (HiimiAleuc.v,  much  tliioker  than  with  the  kv^ 
takes  place  very  sutblenly  alter  three  to  five  tiiiiiiite.s*  nj^itutiun. 
sweet  milk  ililiimUy  will  fre<iiiently  beesprrieiifed,  iiiiil  if  theism 
does  nut  result  iu-  five  tDinntcii,  the  addition  of  a  little  riaegnr 
induce  ]immpt.  iiction.  It  is  liiater  to  ])rt>|iarn  Ilie  milk  niiinlKion  tt^ 
time  to  time  for  iiniiieilinte  use,  unless  it  <'nii  be  tttored  in  ijuaiitiit  s 
airlililit  j»rs,  ollierwiso  it  «ill  fcniu-iit  ami  »iK>il  aftur  »  week  or  twa. 

iioir  to  use  thf  emuUionii. — Dminff  tht^  growini:  period  of  i^uinnifr.li 
lanuX   pliiiil  lieB  mid  other  HOlt  bo(IJt>d   iiinii^ti,  iMInle  the  einiilsioii  nH 
fl-oui  15  to  30  parta  of  wiitti ;  fur  the  red  spidur  and  other  plant  nii 
the  same,  with  the  addition  of  1  onure  of  powdere<l  siitplini-  Ir> 
Callon;    for  m;iilo  innertA,  the  larger  plant  btit;^.  Inrvii-,  iind  bn^liM 
(lihitp  with  from  7  to  !i  part.i  watvr:  apply  with  spniy  pump, 

Tor  winli>r:i]»plical tons  to  thu  iriiuks  and  Inr^^fr  hiiitts  of  treef^ 
tlie  dormant  und  leaflets  ronditioii.  to  destroy  gcale  inscctH,  gtroAfi 
iiiixtiirrK  iiiiiy  be  iiwd  oven  fo  the  piini  eiiinlsion,  wliieh  latter  riUiVl 
be  ftprayed  Kuceewr^fiilly  bttt  may  be  applied  with  brush  or  «|>onf 
Dilnted  with  one  or  mora  pai-tH  of  water  it  nu^y  be  applied  in  t^ 
without  difQeiitty.  The  use  of  the  pure  eiuiilKion  itt  heroic  trea 
and  only  ailvi.-uihin  in  ciutes  of  4>xce.'4sive  iiif<>stu1ioii,  and  in  gcttmil 
is  much  better  and  ftal'er  to  defer  the  tn-altnent  until  tlie  yoiinR 
Imteli  in  t)ii>  Kjtriu^',  when  the  iiiuetimes  dllntiHl  wash  may  be  used 
moiv  certain  residtj*  ami  without  daiif^er  (u  plants.  The  n inter 
inent  should  be  followed  by  a  iiAe  of  the  spring  wash  in  destmj 
youii;;  wliii-Ji  may  ivtme  from  female  nrHlvHe.seapin}:  the  KlronfnTiuix 

Pure  heroxent. — The  pure  oil  may  be  applied  an  a  winter  wnsh  l«l 
older  pnrt»  of  plaatH  eilbur  in  a  tipray  or  with  a  Kpotige,  aBiii^''the 
possible  quantity.     Its  use  is  not  advisi-d  nave  in  exeeptionally 
casett  of  iiifejttatiun  anil  dnriiif;  the  donnant  period,  and  tdmnld  tifl' 
be  altenipleit  aRer  the  first  aij^ii  of  spring;  j^rowth  apiM^ars. 

In  many  casej^  plantbugs  and  Iteetles  may  be  jarred  Into  eloth«l>(-| 
araied  with  kerositne  or  into  pans  with  water  nuil  oil  anil  doatroy 
when-  it  »oiild  be  iiiiitiifeor  iinulvisalde  to  spray  the  planttt  tJiotDMl 

As  a  remedy  agaiust  the  mostpiito,  keri»seue  has  proven  very  eflfe 
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I).     It  is  employed  to  detfruy  tb«  tmirw  of  tb* 
Ivmilft*  lirv«rtltug  pltkces  >b  nmU  poola,  ctilJ  poM 

id  wbviT«)  (surh  bcMlicM  <>r  water  ai«  not  aMUoe*  af  J»wifc4»j 
|of  v^lue  for  their  fisli,  rspcctallj  m  the  caae  of 
ias  ^liiob  l'r«<)n<-Dtly  breed  ray  dssagEsmbto  Incal 
uil  is  stri_»ii)ely  rwnuimeodcd.    Thm  tiiueuiB  ie  ap|Aed 
1  annas  to  15  Miiutre  feetorvater  nir&oe,  and  Cora*  a 
»v«r  tbc   surface  and  detroya  all  farwB  itf  mf 
bug  the  )»rv»>  of  the  moaqnito and  also  tbeadan 
iltM  water  to  di^pofdt  tbeir  eggs.    Tbe  sppUcatioe  relaiaa  tts 
;  wraral  weekw,  even  with  tbe  occarreocK  of  beary 

I  waali  boa  proved  of  greatest  raloe  in  CaSftevIa, 

red  scale  {Aspidioltu  auramtiiy,  und  will  be  of  ase  ia  all  aiaular 
where  thi<nrcamtace  of  nimjianiTirrlj'  rainbii  wwmaiaiarii 
tliiiijuitx-  uf  tbe  waflb  ou  tbe  trees  f5r  a cewnidirahlB  |ieri«d,  — d 
vliere,  uwiue  to  tbn  warmtb,  ibi*  maltipHcatfno  of  tbe  scale  nssets 
nattnaee  alinii«t  « itbont  iiitcrrnitfiuD  tLrpogbtat  tbe  year.  Wb«* 
nioA  are  liable  lo  ucrur  at  xliort  iulert'ala,  and  ia  tbe  Xurtfarm  Stafamt 
lbei)iikker'ac:iinp  and  utrouger  fcen>?^i>«-  wa»bm  an  pwferable.  Tbe 
wufili  orU  by  couluct,  haviug  a  oertjuu  caustie  eBbd,  bat  jHiad- 
by  rortiiitig  an  iitiiterviiMia,  smolbeiiDg  eoslilMe  eTcr  tbe  seals 
Tbe  :i|i|>lii-atioii  m;if  be  more  liberal  tban  witb  tbs 
«;&,  tbeubjei-t  lieitig  U>  tltomapfaly  wrt  tbi.'  bark. 
Tl»e  wash  may  In.-  miHk-  a»  folbjirij; 

lis  _.__  ..^...  ...*.- ,..-  -..- >.«**..AA**L4«p*tt***h*A& A*«A •«4*ycaaSft* 
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Ordinary  (■otumeiwial  resin  ia  used,  aad  tbe  eaastie  aoda  b  that  pat 
r  Moii|»  eHbibliHiiBients  in  lar^  20(>-jiuand  dntma.  SmalW  quaoti- 
tnay  be  ubtaiatil  nt  soap  (acfurii-.^  or  tbe  ^ratmlsted  eaiulic  soda 
(98  per  cent)  rmmI — 3^  poau<lB  of  tbe  latter  being  tbe  M|DiTaleat  of  H 
pooD Jt  of  the  former.  Pliur^  tlii-^  )uibiif»nccs  with  ibe  oil  in  o  tettls 
water  to  otver  tlicui  to  a  deptb  uf  3  ur  4  inebea.  Boil  fur  uos  or 
bnnrsT  niAkiug  occamooa)  additions  of  water,  or  aatil  tbe  ooa- 
|ADOd  re->^^:iiilil(fH  very  ntnms  litiirk  coffee.  I>ilutu  t>i  oac-tbird  tbe  final 
l«Ik  witb  but  wiil«:r,  wr  witb  cob!  water  added  slowly  orer  Ibe  ttre, 
tnakine  a  stock  mixtnre,  to  be  diluted  to  tbe  full  amouDt  as  nsed. 
U'Li'n  KpniyMl  rlie  mixture  sliuiiM  be  i>frftTtly  Aqm],  witboat  anlj- 
^Hit,  and  wbonid  any  api)ear  in  the  stock  mixture  lebeatitie  "l**"'^  *** 
Hkrtcdto. 

^5«  a  winter  wash  for  sesilc  insofits,  nnd   jmrtii-alarly  for  tlie  tnnra^ 
nviRtant  San  .low!  mvalc  {AipOtiotua  perniHiMuii\.  ■^TmnKi-r  waahe* 
aeetMUSry.     In  Montbera  California,  fur  tlii)>  lutttv 

oue-tbml  lean,  or  to  C6|  g^kms  inaLc— 
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▼ery  good  satisfaction.    In  Maryland,  with  this  inMCt,  it  lias 

ncoeesnry  to  us«  the  wash  at  C  time-s  t1ic>  Riimnit>r  strength  to  <1( 

of  the  n-vll-pnitei't4?d  liibBriiiitiiijr  Ki-aliut;  and  with  uUier  luuUe 

much  HtrungeriMixturiM  tlinti  Uioso  used  in  California  haye,  in 

pritvwl  iiiun'ertuHl.     For  regioDn,  tberefore,  with  miMlcrately  im?t 

t*i-B.  tlie  use  of  tUe  resin  wash  to  destroy  hiberuadug  scale  in^ 

iDadvisable. 

inn  TO  f,vnk.Y  FOR  litioKtwa  utAxcra. 

For  t)ie  larger  plant  biijrs  and  the  aphides,  or  active  plant 
all  otber  HnckiDg  iimt^ts  winch  are  pn-mjiit  on  the  plants  injiirJoui 
comparativelj-  brief  periods,  or  at  uost  durinf;  summer  only,  tbe 
ment  Rhould  be  iniiiu'diittc,  :uid  if  in  ttie  form  <jf  Rprayon  Uio  plai 
a  Ktrengtb  whirb  will  not  injure  ^'mwiiig  vegetation. 

For  scale  insects  and  some  otherti,  as  the  peax  Psylla,  irltid 
nate  on  the  plants,  two  or  niofc  Atrcnf;tlis  arc  advidcd  iritb  nio 
UiliiiU  insecticides  i-eeomnieudcit,  the  weuker  for  summer  ajiptic; 
and  the  more  run renl ruled  as  winter  wa»liea     Tlie  Minimor  wi 
scale  iuseeta  are   must  ellective  against  the  young,  and 
slionid  begin  with  tlie  first  a[)])etir:ince  of  the  lani'<»  of  the  sf 
any  of  the  later  hrouds,  and  should  bo  followed  at  intervals  ot^ 
■lays  with  two  or  thi-ee  additional  iipplieations.    Tl»e  t1i-8t  bi 
the  nnijnrity  of  Kpedes  in  U>inperate  regloiiK,  will  ap]M>nr  dui 
first  three  weeks  in  ^May.     Exuniinatiun  fi-niii  time  to  time  with 
lens  will  enable  one  to  determine  wlien  the  yonng  of  any  brood 

Tlie  winter  WTiahcs  may  be  used  wbencver  summer  treatment 
be  Hniu-es^fully  curried  out,  am)  ar«>  parliciilarly  iulvanta)*etii 
e:ise  of  deciduous  plants  with  dense  folia(io  wliich  rendera  a  thoi 
wetting  dillicult  in  minnner,<)r  with  scale  innccts  which  areaoirre 
in  the  time  of  di^clo^in^  their  young  that  many  Hammer  tremi 
would  lie  necessary  Ut  secure  anywhere  near  complete  extenniui 
In  the  winter  jiImj,  wilb  detiidnoiis  trees,  vei-y  murb  less  li 
required,  and  the  spniying  may  be  much  more  expedliioualy  at 
oiighly  tlone.  In  the  catse  of  hmlly  infcMtcd  txcc«,  a  vigorous  pn 
is  lulvisuble  an  a  pixdiminary  to  treatment. 

All  Of  the  washes  mentioned  are  excellent  aa  summer  remodiv 
winter  washes  for  tenii>enLt«  legioiis  the  kerosene  niixtjirea  audi 
oil  isoaji  sidntion»,  piirtii-ularly  the  latter,  have  so  far  given  tlill 
re&ultSi  Xhe^e  stitingiv  niixturvis  may  Ik:  applietl  at  any  time  ili 
the  dormant  period  of  vegetation,  and,  with  deciduous  trees,  prefe 
iuartedintely  alter  the  railing  of  the  foliagi'.  in  the  growing 
of  these  strcin;;er  wii^hes  would  cAiiMe  the  loss  of  fobage  and  ttt 
the  mure  uuuceutrated  proWbly  the  death  of  the  plauL. 

TUE  UAS  TREATMENT. 

The  faydroryanic  acid  gas  treatment  of  seal&infesli^d 
recently  exclusively  eoiiiiiied  to  <'alifornia,  has,  within  the 
been  intt^uced  in  the  Kast  by  the  Department  to  combat ' 


.    Brirflx*  f  t  ooiutists  in  ipdoring  ■  tree  (or  nrmaty 
m  qoaatitiea  »t  oooo)  vith  a  teat  and  flltiitg  Ike  bcaer  vttk 
notts  faxxMsm  Ktmemtcd  iritb  pobMaiam  ejmiudt!  aad 
roM^t. — ^T^e  teoits  are  made  of  blae  or  brow  drilfiMip 
,  and  pftinted  or  cMl«d  with  liaaesd  oU  lo  Bake  Hiw  as  ■■ 
■aptMMlblcu      A  very  oanTenient  jbraof  test  Mvadefa  the 
imKge  bexngnnal   (thrrt.,  whidi,  thravn  orvr  a  tree,  will 

Bdoa  all  Bides.     TlieaeAeetxK-feeBts  ate  placed  orerlketrMabT 
I  or  with  polea  in  esse  of  naall  uvea,  bat  witli  tret*  «nr  t*  fcM 

•oine  Bort  of  a  tripod  or  dem'ek  is  und.     The  ovtAt  (c« 
1  trees — tent  and  derrirlk — will  cnat  frnm  SIS  to  9:^    A 

3G  fed  tall  by  00  feet  iu  ctnnunferciicv  ^oeta  aa  i 
%t«kemicAU. — i^'otnniercial  fhs«d  potaasiiuD  cj^aide.  5ft  p«r 
itJ(oostinB  in  bulk  -liieeats  per  poond),  iwiutTLUI  lalpfcarif  arid 
3^  oents  per  poond).  and  watrr  arv  ued  in  gfa>iatiuy  tte  (aa,  tW 
iportiuna  bein^  I  outiue  bf  weiKiit  of  tbe  cyanide,  a&sfcflj  aaie 
ui  1  Auui  ounce  of  the  acid,  andSdttidoaaeBSofwater  t» 
ibic  re«t  of  epace  torioccd. 

TV  mrtkod. — Th**  generator,  whiA  ai^j  be  any  g^and 
mA  of  1  or  *J  gsllonn^  atpadty,  U  placed  wttbJn  Ibe 

and  the  wuter,  acid  aod  cyaoiile.  tike  latter  brofceo  ap,  pM  i»  ia 
order  numed.  aA*>r  which  the  operator  vttbdran  &■■ 
be  tent  tK  alUmed  u>  romaiD  on  tbe  tne  fbrooe^faalf  boar 

or  fifteen  minutes  for  Hnall  ooea.  Tbe  trcatneat  ta  beat  Kade 
n  ctmtdy  ilavn.  early  in  the  Diomiaff,  late  in  tbe  ereaiact  or  ai  otKbt. 
Ihetit,  (lilt  >^iiiili|.'lit  is  liable  to  caoae  oUnry  to  the  toSagt,  ^uch» 
lowcTer,  may  be  largely  at-oided  by  using  testa  of « 
ted  black. 

Ttiree  or  fanr  men  can  operate  six  t«ot«  at  once,  aod  tiw 
Doder  sueti  candihonA.  not  ooaiitiDt;  tbr  ooel  of  tlit.'  (nitfic,  D«ed  aot  be 
note  thao  10  cciits  i»er  tree.  Ctoe  oatfit  of  teotA  and  bottling  apfaiataa 
vill  aasvor  fur  an  eotjre  ooounonicy  or  cuatity. 

la  line  vith  Ibe  ii!>e  of  hydrocyanic  acid  gas  ii  tbe  ea^layMeat  of 
tks  vnpor  of  Itimilplmle  of  eariion  to  deatruy  fnaecca  oa  low-gruaiag 
pUnta,  such  aa  the  lloe  on  inelnn  and  aqnaab  vines.  Hw  ueateen^  a* 
nnmHiftiny  practiced  by  Pro|ieeM)n  Oarmao  aod  Smilh,  eoaabta  ta 
(Ofcrins  tbeyouiie  v'tntw  with  saiatliigbi  boxeel2tol$i«:besiai 
H«v  of  citber  won)  or  papOTt  and  iatro-lactognndereaeb  box  a 
fonbiinfog  loie  or  two  teaffponafiiLt  (I  or  ".I  draniB)  of  tbe  very  volatile 
Ikfiild,  ljtBiil|itii(le  of  carbon.  Thl^  viucw  of  dder  plaata  may  be  wT«jii*d 
abuat  ib«' bill  and  gathered  in  oDdpr  larger  boMeortol*,  and  a  greater, 
bat  prDi>«rtM)iul,  flmoutrl  of  bianlphlde  nB«L  Tbe  pci-rnns  .^wnld  be 
leftover  tho  plants  for  tbri*e '|uartcra  of  an  bour  u,  ,m,  bwor,»adj 
a  to  100  boxes  a  field  may  be  treated  witb  win} 
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DrSTIKG  XHD  SrBAVlIta  Appabatub. 

For  tli«  application  uf  iM>u-(ii*rfl  Iho  tlaetiiif;  bag»  already  tieacrihed 
ry  Batisfactury, or  for  garden  work  ^me  of  the  small  |>ow« 
and  lilow<M-8  iu-e  exv«]leuL    Tbe  best  of  tbcso  cOBt  about  f'J  ^wt 
are  on  the  niitrket  in  manj'  styles. 

B<;tter  appiknitiis  in  rcquiivit  for  tlic:  nv.i  Hi>plirati<ititt  i\-tiere 
till  t-eaultfi  HHiuiru  tlie  Ureiikiiig  up  uf  tlie  liquid  iutu  a  liiiu  tuul- 
8]ffft}'<    Tlie  esseutiul  f«ataree  of  wcU  an  aiiparattis  ure  a  force 
Bevenil  yanls  of  one  half  ini;h  cloth -it-in forced  hose  with  bamboo 
iuf;  ihmI,  and  a  Kjiruy  tip.    Tbr  MJ/tiorthv  apiuiriLtiiK  nil!  clu)>eiidoii 
Biunouator  vegetation  to  be  treated.    For  lituiLed  gimleu  work  awl 
the  troatmont  of  low  idiiot^  tho  knaitsack  puiuprt  ot  tbo  small  lnii 
foroo-pniDps  are  suitable,  the  former  costing  atxmt  $11  aitd  Lbe 
H  &otn  $H  to  69. 

Heady  fitted  pumps,  kiiai)sack  and  others,  for  theappliratioii  of  li 
ticidcH,  are  non-  niiule  by  all  the  leading  pump  luanutiu-tureritof 
^^Ooiiiitry  and  also  large  reservoirfi  with  jminp  altiu.'he<l    for  oxt 
^^  orelinrd  operations,  the  price  of  the  latter  nmging  from  d25  to  ♦'&, 
Tint  fOKt  t»f  a.spraying  oulGt  for  orchartt  work  uiny  be  gn'atly  red 
by  combining  a  suitable  pnmp  and  Hxtures  with  a  home-irunstxu 
^  tank  or  barrel  to  be  mounted  ou  a  I'art  or  wnjioa.    A  spraytaiik  ha 
^P-Q  capneity  of  about  l.'M  |*allonB  ia  a  very  Katisfot^'tory  td/t^,  niid  ma; 
conveniently  ni:ide  4  I'eet  long,'  by  '^^  wiitn  by  2  deep,  fnside   ni 

»  mental.  It  should  be  earefully  wnistructed,  so  as  to  be  water  tight, 
Should  ht  Btreugthcned  by  four  iron  l>olte  or  rods  across  tbe  ondo, 
each  at  the  top  and  bottom.  A  pood  double  a*'ting  force-pump  m 
obtained  from  any  nf  the  iRudinj;  pump  munnfiu-tnrnrs  at:t  coat  of  (H 
$10  to  920,  deiwuding  upon  whether  of  Iron  or  brass,  and  the  nature 
its  littiiigs.  For  use  in  a  very  large  iinhard  or  incityparks,  it  majl 
adviwibte  to  construct  the  tunk  of  twiio  tho  capacity  mMitiuunl 
eK|wdltotho8pniyiiiK  and  to  avoid  the  more  rreipieiit  relUlings  uecti 
aai^  with  the  smaller  tank. 
The  more  economical  spray  ti|M  in  the  amount  of  liquid  rei^uired 
H  thedilToreut  styles  of  cyelone  nox/.lcei,  the  best  fi»rm  of  which  is  km 
"to  the  market  generally  as  tho  Vermorel  nozzle.  These  arc  manufM 
trtred  by  the  leading  ttpray  pump  conipaniea.  Other  good  nozzlwii 
also  on  the  m<uket.  The  ooiiimon  garden  spraying  and  hoKo  nostJl 
are  mitch  too  courao  for  satisfactory  work,  und  are  wasteful  ofd 
tliiuld. 

A  prime  essential  in  spraying,  especially  where  tho  large 

aw  employed,  i"*  to  keep  the  liquid  con«t;intly  agitated  to  i)revci) 

mtlinfi  f,r  tijo  poison  to  the  bottom  of  tho  took.    This  may  bo  _ 

Jiliphetl  by  oonJi''»"t  stirring  with  a  paddle,  by  shaking,  bnt  profu— , 

ty  thmwitig  J,  ^troaui  of  the  li.piid  bark  into  thy  tank.     Many  of  Ik 

ftir^'er  pmup^  ^^  -e  now  constructed  with  two  dischurge  orifices  with  ^ 

letter  object  ^  »>^'ew,  and  the  use  of  saub  is  reeoiumeuded. 
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For  fruit  trees  of  average  size,  or,  if  apple,  Hiicti  as  would  prrMluco 
m  10  tu  15  buslicls  of  fruit,  from  3  to  7  (falloiis  i>f  spray  iiro  uixctl- 
y  to  tlioroujjlily  wet  vach  tnic.  For  smallor  tri-cs,  8ui:h  n»  plum 
mil  cherry,  1  g-alloti  to  tliR  tree  will  be  Hiifficient.  If  an  avortige  of 
^hIIoiik  to  tlio  trt't'  bo  tjtkuu  for  lui  iipplu  lirchiiid  of  1,000  trtios  5,000 
ttlloii8  of  fipniy  would  be  rciiiiirud.  About  li'.i  [touiids  ul'  paris  i;rec-ii 
lonilou  par|)le  vould  be  aeodod  for  one  sprayiD^;,  if  vi&td  at  tbu 
,te  of  I  pound  to  ino  j;nlloii»  of  wi)t«r,  ami  for  tbe  two  appHcatlous 
rdinarily  n'TOmineiidwl,  W>  iiounds,  Tbis,  Ibr  tlir  jwi-is  grt«ii,  at  'Hi 
I»nt8  u  iKtuiid.  would  itmoiint  tu  $1^.^,  and  titu  luiiduii  piirplt%  at  10 
aat»  a  poand,  to  $U.60,  or  a  little  over  1  ceiit  a  tree  for  tli6  former  uud 
le-balf  n  c«ut  for  tbo  late^sr. 

Ill  epraytii^  oi'(;bui'd  trees,  it  will  bo  fonud  coiiToiiient  in  (foitif; 
ttwet-n  thu  rowH  to  Kpruy  on  cltln^r  nidf,  balf  nf  rncb  tnre  in  tlio  ruvr 
jfc  time  and  tini^li  ou  Ibo  relunx,  ratlier  tbaii  attempt  to  upray  all 
.ties  of  ODO  tree  before  taking  up  auothor. 

Tbo  object  iu  eprayinj;  is  to  coat  ever^'  leaf  and  pnrt  of  Ibe  plant  ae 
Ittly  as  feasible  with  thoroitgbtiess,  n»d  Co  nrmd  waste  in  doing  tbi« 
iiii.st  spray  i*  essnilial.  Tlitr  upplioittoii  to  iiiiy  part  .-ilioiild  atop 
litiii  water  bL'jriiis  to  drip  from  the  luavLv*.  Aliijbtrain  will  uol  rcuiovo 
o  poison,  bat  a  daahiug  oue  will  probably  uocoftsitabe  a  rouewal  of 
0  application. 

BKMISDUt!!  Viyii  SuitTBRUUtEAM   INSBOTS. 

Almost  entire  depeudeuco  is  placed  on  tbec4tiistic  wiusbes,  or  tbose 
ut  act  externally,  fur  inw^cts  living  bi-nejitb  IIimwhI  un  the  rtjotdt  of 
,Dt&,  including  botb  Kackiiif;  and  biting  iiidCctR,  promiuunt  aznoug 
'bich  are  the  white  grubs,  maggots  in  niotH  of  cabbage,  radfalies, 
ions,  et«.,  cumvirnis,  wiiviworma,  api>lo  and  )»each  root-Iiee,  tbo  grape 
ibylloxera,  and  uutuy  otliers. 
TIk;  insecticide  munt  l>e  one  that  will  go  into  mihitiim  uml  bo  carrivtl 
<wu  by  water.    Of  this  sort  are  tbc  kerosene  eniulstous  and  resiu 
asb— the  foniicr  profenibie — the  potOHh  fei*tillzor8,  miu'iute  and  kaiuit, 
d  bisulphide  of  cj4rbmi.    Submcrsiou,  wheiover  tbe  practice  of  irri- 
tion  or  tbo  uatural  conditions  make  it  fcusibk-,  lias  aliso  |iroven  of 

grealeat service  against  the  phylloxera. 
Kint$ene  tmultion  and  reein  tc<uA.— Kttber  tbo  kerosene  and  soap 
iilMion  or  tbo  msiu  wasb,  tbu  former  diluted  15  times  aud  the  latt«r 
tbe  sfcreiijrth  of  tbe  winter  mixture,  are  used  to  satarate  the  soil 
bout  the  alTiXiul  phintH  aud  cither  left  to  bo  carrieil  down  by  th« 
ition  of  rains  oc  crashed  down  to  greater  depths  by  aubseqacut 
ateringn. 

Kor  the  grape  phyllosera  or  tbo  mot-loose  of  the  ii«aeh  or  apple, 
Rice  Gxciipati(iri8  2  or  3  feet  in  diameter  aud  6  inches  deep  about  tho 
►*•*  ^^  *''®  I'laafc,  and  |M>ur  in  5  gultons  of  tbo  wa«b.  If  not  u  rainy 
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Bpafinn,  a  f«w  hours  1»t«r  vrash  dnwn  vrJtli  ft  gallons  of  water  ana  repeat 
willi  Ik  liki?  iiiuiiinit  till!  tiny  fullowiiij;.     It  i-s  iK'tt*^,  luiwrvrr,  to  mtiko 
this  trwitmeiit  in  tbe  i>imugf  wlieu  tUc  more  Ereiiaent  raius  will  tak« 
)>lace  of  tbo  iratoiHugs. 

For  root  miiggotH  *iiongli  of  the  wash  in  put  along  at  tlie  baso  of 
])laiit  to  wut  tliu  tioil  to  a  <l«|il.Ii  nf  1  t<n  2  incht-H,  [irefenibty  ftilluwitig 
fitler  an  Iiuur  rritb  a  like  atuouut  of  wat«i-.  M 

For  wtiiut  grutis  in  »trawb«rry  beds  or  in  luwns  the  mirfnce  abonld 
be  vetted  with  kerosotic  onuiLsiou  to  a  depth  of  2  or  3  iiiclies.  foUowiog 
with  cnjtious  waterings  to  be  reiH'ated  for  two  or  three  days.  The  larvs 
go  to  (l«e|ier  mid  deeper  li;v«l»  and  ovc^iit-uidly  iIUjl 

Potash  fertilisers. — For  wliit*  grubs,  wireworms,  cutworm*,  eon 
root- wo  ruin,  and  like  irisoiita,  on  thi-  autlioiity  of  Prof.  .1.  B.  Smith, 
either  the  kiiiiiitor  inuriatc  of  putiish,  tUe  former  better,  » re  brood- 
uiRtt'd  in  fert'iIi/.tiig<iii»TitIties,  preferable  before  or  iliirin£  a  raiii  ao 
that  the  material  in  disitolvoil  mid  oirrii^d  iiito  the  Riiil  at  once.  These 
uoi  oiily  aut  to  duatroy  the  larvtu  in  tbe  soil,  but  are  deterrents,  M»d 
trnek  lauds  coiifitiiutly  fertillxed  by  these  substaiieos  are  uott<;e:ib^ 
frte  from  attacks  of  in-sects.  Thia,  in  a  uieasiire.  results  from  the 
iiicrOHsed  vigor  and  givaU^r  resistant  power  of  the  jdant,  wliii-h,  of  itself, 
more  tUau  compeusates  for  the  cuat  of  tbe  treatment.  The  ralae  of 
theso  fertilizers  against  the  wireworms  is,  howovor,  qaestioncKl  by 
Prof.  .1.  n.  Comstock. 

For  the  root-louse  of  peach  and  ajiple  work  the  fertiliser  into  tbe 
general  surfa<^e  of  the  t«<>il  about,  the  ln>Q»,  or  put  it  iu  a  trench  about 
the  tree  2  feet  diHtnut  Irom  the  trunk. 

For  cubbage  and  onion  maggots  apply  in  little  trenches  along  tbe 
rooi«at  the  rate  of  MMi  to  51X1  pounds  to  the  acre,  and  cover  vrith  smI. 

TlioAO  fi-rtiliKi.T»  (and  the  nitrate  of  Riida  in  nearly  iwi  gfKHl)  are  »l«ii 
dcstructiveto  the  various  Insects  which  enter  the  soil  for  hibernation  «r 
to  undergo  tnitiHfoniiation. 

Jiitulpkide  of  carbon. — This  is  the  great  Froueh  remedy  for  the 
phylloxera,  15(>,lM)()  acres  being  now  snltiected  to  treatment  with  it,  nod 
apjiliva  equally  well  tci  all  other  root-itiliabiting  liee.  The  triMitiuiitil  is 
made  at  any  seasuo  except  the  period  of  rijMSDiuff  of  the  fruit,  and  oon- 
sists  in  making  holm  :it>out  the  vines  1  foot  to  10  inehes  ilt-ep  and 
ponrlag  into  eaeb  about  one-half  ounce  of  bisulphide,  and  elosiug  the 
bole  with  the  foot.  These  injections  itre  nnide  about  1  j  feet  apart,  and 
not  closer  to  the  vine»  than  1  foot.  It  JB  btrttor  to  ii):ike  a  large  nnntlw 
of  small  doses  Mian  a  few  largo  ones.  Hand  injectors  and  itycctillff 
plows  are  employed  in  France  to  jint  the  bisulphide  into  tlie  soil  about 
the  vines,  but  a  short  stick  or  iron  bar  may  be  made  to  take  the  plaoe 
of  tlifse  injectors  for  limited  tracta. 

For  root  maggotA  a  toaspoonthl  is  |>oiir«d  into  a  hole  at  the  baae  of 
tbe  phinr.,  tH)veriiig  as  above. 

For  ant  nests  an  ounce  of  the  substance  is  poored  iuto  each  of  sev 
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holeH  iniule  in  the  .ipurc  ncctipitul  liy  the  ntitN,  tti«  ojK'ning!*  being 

!ben  rliiMvl,  or  the  uc^tioii  is  niwle  mora  raiiid  by  covoriut;  with  a  web 

ilauket  fur  tcti  miiiutes  and  then  ex|ilodin<,'  cUe  Ta)H)r  at  the  iiioutb  of 

he  holes  vith  a  torch,  the  ex|>lo&ioit  drn-iiif;  the  fumes  more  thoroat;hlj 

tbi'dii;^)]  the  soil. 

Siihmrrxion. — This  very  Ha(x-e«>sfu1  means  agaiost  the  pliyltoxeru  is 

<v  practiced  o%'er  mniu  'SfiOO  iicrtm  vi  viuoyanls  iu  Fntuco  wliich 
Irei'eoiict^  tle^^i-oyed  I>y  tha  ffrape  root-lontu;,  and  the  priMluctioa  and 
qnality  of  rmit  ha^  been  I'ally  rotttored.  In  thi^  4N>iintry  it  will  ba 
kai'tieularly  avail»blo  iu  O»liroriii»  and  in  all  arid  di.striets  whvre 
-rigiitinn  IN  iiractJiTcd,  uthttrwise  it  will  be  ttxi  i*x|M*n>itv'C  to  lie  imitit- 
liK;.  Till*.  iMs^t  results  ainj  SL-<!ured  in  jtoilH  in  which  the  water  will 
»enetrikte  rattier  slowly,  or  from  6  to  1$  inches  in  twenty  four  boure; 
n  loose,  Riiiidy  soil»t  it  is  imjimetioableoii  nceouiitof  the  ^ront  anioaiit 
of  water  riMinireil,  Snbinprsinn  rwisints  in  keepinjf  thw  soil  of  the 
rhieyiird  IhKidifd  for  from  int;ht  Iu  twenty  days  after  the  fruit  lias  bceii 
^Uiert^l  uud  ivclive  (;i'owth  of  the  vineceuitetl,  or  diiriug  Septeniber 
>r  October,  hat  while  the  idiylloxem  is  KtiU  in  netive  developmeut. 
iarly  in  Stiptemher  ci({ht  to  ten  days  will  .snltice;  in  <)ctol>pr,  (Iftoen 

tw(Mitydays,and  during  the  wtnU;r,  jih  was  rurnitu'ly  pnurticedT  forty 

o  tuxty  daya.    Hupple  men  tint'  the  short  fall  sabmergenoe  a  liberal 

uly  irriffiition,  aiinniiitinK  to  a  forty-eij^ht  lumr  titio<Iiiig,  is  rufltoinnry 

re;ii-Ii  any  individuals  surviving  the  full  tri.-:itmcnt,  nud  which  iu 

idKUiiuner  are  very  Husi^eptible  Ut  the  action  of  water. 

Ti»  faeilitHt^:    the  operution   vineyards  are  ctjuinionly  dividtMl   liy 
luibaiiknienlj^  of  c>irth  into  5([unre  or  rect^au^'ular  {dots,  the  former  for 

rel  and  the  hitter  fur  «li>)Hn{;  ground,  the  rctuiniiig  walls  being  pro- 
Acted  by  eoverinj^s  of  reed  gni^';,  ett-.,  during  the  first  year,  or  until 
hey  may  be  nettled  to  some  f<ira^u  plant. 

This  treatrnt'ii  t  will  destroy  many  other  root-attairkins  insects  or  those 
ibernatiug  Iieneath  the  suil,  and,  in  fa«:t,  is  a  very  ancient  practice  iu 

rtain  orienttd  countj'ies  bordering  tlio  Black  ISca  and  the  (irecinD 
AjTbi[i«lagi>. 

i£HBni£H  FOR    IrSKCTS  AFFECTOO    OsAIH    AND    OTHKK    StOBBD 

Pboducts. 

The  chief  loss  in  this  direction  from  inFiects  is  to  graius  in  farmers' 

in><i|OPgraiii  or  grain  products  in  i^torcs,  mills,  and  elevators,  although 

I)  tliv  wnrmt^r  latitudeN  much  itf  (hf  injury  rpsnlt-t  from  inft>statioii  in 

!iti  field  between  the  ripeniug  of  the  grain  and  itt  storage  iu  buis  or 

fnioaries.     Fortunately,  the  several  im|>ortant  grain  in^et^te  are  ame- 

able  tn  like  trcatmoiit.     Aside  from  various;  iuiportriDt  preveiitive  con- 

dderattoiis,  kui!Ii  as,  in  llu>  South,   pn)mi]t  thrt-xidiig  (if  grain  after 

larvoetiug,  the  thorough  cleansing  of  bins  tx'fore  refdllng,  constaiit 

weepinjr,  removal  of  waste  harboring  insects  flt)m  all  parts  of  gmniiriea 

Jill  luilU,  and  core  to  prevent  the  introductiou  of  '^  weevded  "  giaiu, 
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tliere  lire  thrw  vnlaabic*  rern»1ia1  mcasares,  vi^.  a^tatinn  of  the  gniK 
lioatiiif;,  mid  dosing  iivLt.Ii  bisulpliiile  of  cnrbon. 

The  value  of  agitiitiiig  or  handling;  {rrain  is  well  kuoirn,  nud  wIk* 
ovor,  as  io  clevatore.  grniii  cnn  be  transferreil  or  iinitrert  rrom  ooi*  bb 
into  ttiiotlier  (rriiin  pcsbi  are  not  likely  to  Iroulile.  T)ie  Imin-flt  *ffl 
dejieuil  tijiuii  tlie  fi-C4|iioucy  and  tlim'oiig'line»s  of  tlio  iitotiitioii,  and  is 
Fiance  macliines  Tor  slialiin^  the  grain  violently  LftTO  been  usmI  miL 
Rooeess.  Winnowing  weevilcd  (rrflin  is  also  an  exfeHont  preliini 
li^uilmetit. 

Raising  the  toinperatnro  of  the  grain  in  closed  relortu  or  revol 
cylinders  to  1341''  Io  1/HP  ]■'.  will  liill  tlie  inctowd  insivts  if  oonti 
for  Imm  tlireii  to  lire  lintirti,  but  is  apt  to  injan^  tlie  gonn,  !ii>d  \» 
nilvist'*!  in  caseofsecd  «toek.   Tlie  simplest,  fliea-pefit,  nii»i  inoet  uffe 
reuiody  in  tlio  use  at'  bi&ulphido  of  carbon. 

iiisitriiiOK  <>■'  CAunox. 

Tliis  is  n  colorless  liquid  with  very  offensive  oilor,  which,  ho? 
]>ass«a  oil'  ei>nipletQly  in  a.  short  time.    It  reiulily  volatilizes  smA\ 
vapor,  wliicli   i.^  very  deadly  to  insect  life,  is  heavier  timii  air 
settles  iiiid  tills  any  ixinipnrtment  or  bin  in  tin;  top  of  whiwh  the  It^ 
is  placed.    It  may  bo  distrilmtod  in  sliallon-  dislics  or  tins  or  ioj 
nnited  waKte  on  the  top  of  grain  in  bins,  and  the  gns  will  settle 
])ormcat6  tluoti^ltoiil  the  ninsH  of  tlie  grain.     In  large  tiijiH,  to  li 
andeqnalize  tbco]>eration,ft  is  well  to  put  a  (|iinntity  of  tbcbUalf 
in  the  contor  of  the  grain  by  thmsttng  in  balls  of  cotton  or  waata| 
to  a  stick  and  saltiratei)  with  tlic  liquid,  or  by  mcjins  of  a  gaa 
loosely  phiggocl  ut  one  end,  down  which  the  lii|aid  may  bo  poured 
the  ping  then  lotitteneil  with  n  rod.     In  tnoilHratiily  tight  bins  riu  fu 
procantton  than  to  close  them  well  need  be  taken,  but  tn  npcAn  bii 
will  be  necessary  to  cover  them  over  with  a  blanket  to  proverit  llio  I 
rapid  dissipation  of  the  vapor.    The  bins  or  buildings  should  be 
closed  ttoitt  24  to  .^1  hours,  iiiler  whii^h  a  thorough  airing  shotllj 
given  them. 

Limited  qnantities  at  a  time  may  often  be  advantageously  subjc 
to  treatment  in  «nm]l  bintt  Iwforo  being  phurcd  for  long  stornge  in 
masaBs,and  especially  whenever  tliere  fa  danger  of  iatroduciug  iufe 
grain. 

The  bisnlpliidc  is  upplicd  at  the  rat^;  of  1  pound  bo  the  ton  of 
or  n  pimnd  to  a  rubic  8paf;e  10  feet  on  a  nido. 

In  the  case  of  mills,  elevators,  or  larger  granaries  the  applic 
may  bo  Iwst  nnulo  on  Saturday  night,  lestving  the  huddmg  closed  i 
Sunday,  with  a  watchman  without  to  see  that  no  ono  enters  ani 
guard  against  lire.     The  liisidphidc  .■<liould  be  tirsi  distribut<*d   lit 
lower  story,  working  upward  to  avoid  the  mottling  vapor,  nsingj 
Bubstaner  very  freely,  in  waste  nr  dishes,  at  nil  points  of  iiifu 
uud  over  bins  throughout  the  building. 


lift  iuftectieido  may  nlm  bo  nscd  in  otlior  stored  iirmliirtji,  as  penfle, 
aaiis,  etc.,  and  vei-y  Hatisfnctorih'  wlit^nt  tJio  tiifi«ti^  miitoriul  can  be 
^Dclo^ed  in  a  tight  triui,  chest  or  clow^t  lor  treatineut. 

The  biaulphidu  costs,  ia  5U-iM>aDd  cans,  V>  ceuta  per  pound,  aud  in 

lall  qn:tntitu!w,  ol'  druj,'gistn,  -5  to  STj  cents  peri>oiiiid. 

Camion. — Th«  bisiilpliidom;»y  be  more  freely  employed  with  milling 

UD  than  th»t  intended  for  needing,  «im-^  n»^l  tixro-Hfiively  it  ih  liable 

Jin  injiiri-  llici  germ.     It  mnttt  Hlwaya  be  rcniriubored  thitt  the  vapor  is 

[jiifihly  in  Hit  nun  able  and  explosive,  and  that  no  fire  or  lighted  cigan*,  etc, 

iliniild  be  it!  the  building  during  its  use.     If  obtained  iu  large  qiiauti- 

jea  it  Khnahl  tie  kept  in  tightly  cIckwcI  vi>sso1h  iknd  away  from  fire, 

reft'Tahly  in  a  vinall  Duthiiilding. 

COHTKOL  OF  InSKOTS  BY  CULTURAL  METHODS. 

U  is  nmch  easier  to  ward  off  nn  attack  of  inHecttt  or  to  maJce  eondi- 
iou8  unfavorable  for  their  niiilUpIif'atlon  than  to  destroy  them  after 
tbey  are  once  in  possession ;  and  in  controlling  them,  rnethodH  and  fijtt- 
IH  of  fann  and  orclianl  cultnre  have  long  bemi  recogtdzed  i\3  of  the 

rcateRt    vnlne — more  so  oven  than    the  employmnnt  of  insectieides, 

rbith,  ill  most  ca^'^  Mtn  uuly  Httip  an  it^jiiry  aintady  begun.  laHecIa 
thrive  on  neglect,  moltiply  best  in  land  seldom  or  never  cnltivated, 

lid  wintej*  OYi'^r  in  rtibbiHli,  pniningH,  or  the  niifliHtnrlird  »oil  ulMiiit 
lieir  food  plutits,  and  become,  nudcr  tbeso  eonditions,  more  ntuiierous 
)very  year.  It  is  u  favt  of  eoiniiion  observation  that  it  is  the  neeleeted 
rorni,  viueyaMl,  Of  on-hsird  filled  n-itli  weeds  or  wild  gniwlli  which  is 
certain  to  l>e  stockeil  n  ith  all  the  principal  insect  enemies ;  and.  on  the 
tUier  band,  thorough  and  couatanl.  eulturo,  with  the  removal  and 
>nnnng  of  [iruninga,  iitiibble,  and  other  wa»te,  the  colleetton  and 
It^tnietion  of  fallen  anil  diseaaeil  fhiit-,  and  the  practii^o,  where  possi- 
>K%  of  fall  plowing  to  disturb  the  hibernating  quarters  of  Held  insectA, 
rill  aliDotttmrtaiiily  iHr  accompanied  by  c/jniparativu  immunity  from 

iscct  pest«. 

Tlie  vigor  and  healthllUiicsa  of  plant  growth  has  also  muob  to  do 
ritb  freedom  from  innect  injury,  sncb  plants  seeming  to  have  a  native 

iwer  «f  reftialaiicc  which  roiuUtra  them,  in  a  mciwnre,  distaHtefnl  to 
iiof^t  insects,  or  at  leattt  able  to  throw  olf  or  nitbttland  their  att^iekH. 
plant  already  woakene<I,  however,  or  of  leaaeiied  vitality  from  any 

iii-te,  M>eui8  to  be  especially  sought  after,  is  almost  sure  to  be  the  Qrst 

if1i-4-t<Nl,aiul  fumiKhi>»  a  Ktarliiitg  {Kiint  for  general  infe.Ht.'ition.    Any- 

liing,  therefore,  wliich  aidM  good  culture  in  ko^ping  plants  Htmiigand 

Herons,  such  as  the  .jadicioiiEi  use  of  fertilizers,  will  materially  assist 

ill  preventing  injarj'. 

To  tlie  cimKtant  cropping  of  lai-ge  areas  of  land  year  after  year  to 
Lh()  Ranto  staple  is  Inrgcdy  due  the  ex(x»utivu  loss  from  in^octB  in  this 

luntry  as  compareil  with  Euroi>Gan  countries,  because  Uiis  pnietice 
rurnlahee  the  be^c  poedble  conditious  for  the  multiplication  of  the 
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i^ttBoOer  two-thirds  -was  estimated  at  $2,500.  The  saving  to  the  pinm 
Map  and  other  small  fimita  freqoentiy  amoants  to  the  secariDg  of  a 
fHfteterop  where  otherwise  do  yield  whatever  of  soDDd  fruit  coold  be 
Mined.' 

An  illmtratiai],  in  the  case  of  field  insects,  may  also  be  given  where, 
If  tbeidoption  of  a  system  of  rotation,  in  which  oats  were  made  to  alter- 
ewith  com,  the  ovrner  of  a  large  farm  in  Indiana  made  a  saving  of 
IM^  per  year,  this  amount  representing  the  loss  previoosly  sustained 
^idly  from  the  corn  root-worm.  The  cotton  crop,  which  formerly 
1  Tens  of  bad  infestation  by  the  leaf-worm  was  estimated  to  be 
fifjued  to  the  extent  of  $30,000,000,  is  now  comparatively  &ee  &om 
■odi  injury,  owing  to  the  general  use  of  arsenicals. 

Facts  of  like  import  could  be  adduced  in  regard  to  many  other  lead- 
ttf  staples,  bnt  the  foregoing  are  snfiScient  to  emphasize  the  money 
Ttfne  of  intelligent  action  against  insect  enemies,  which,  with  the  pres- 
ent competition  and  diminishing  prices,  may  represent  the  difference 
between  a  profit  or  a  loss  in  agricnltoral  operations. 
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THE  FEEDING  OF  FARM  ANIMALS. 


FMHCIPLES  OF  FElDnrO. 

"Hm  fMding  of  farm  aaimals.  like  the  uso  of  fertilizers  for  crop-i, 
Ittte  upon  quite  wcU-defioed  ^neraJ  principles.     Our  knowledfre  of 
br^  principles  has  been  derived  from  the  iitudics  of  tho  citemut  bwI^ 
Ibe  uiiiuil  phystolog-ij«t,  on  the  oompositioii  and  fiinclions  of  food  aiutiH 
Ibe  oaf  it  is  utilized  after  it  U  eat«Q.     These  studies  liare  sliown  thnt 
lienmteriuU  uf  the  bod^*  an^continuully  breaking' down nnd  being  co 
nnird,  tad  that  to  keep  the  animal  in  a  healthy  and  vi(roroa«  conditioi 
Acn  nuut  bo  >  condlant  stip))ly  of  nt^ve  mnt^rial.     If  tJitd  U  lackiog*,  o 
IliMuffieicnt,  hunger  and  finally  dtuLb  ri^sult.     To  keep  up  this  uti 
ftj  ii  ono  of  the  chief  funrtionit  uf  food,  but  in  addition  to  this  th< 
tsod  nmintain.H  tho  boat  of  the  body  and  at  the  aatno  tiuio  furntttbes  the 
brw  or  onorg-y  which  enables  the  animal  to  move  tho  muscles  and  do 
work,  and  aUo  to  [mH orm  tho  uGccs^r>'  functions  of  lh«  body.    In  f ur- 
aUlia^  beat  and  cnnrgy  Oik  food  nmy  lie  said  to  sf  f%*o  as  fuel,     li,  in 
lUition  to  repairing  Oin  wiuittw  of  Uia  uyst^m  and  furni;^hing  it  witli 
heat  and  t!Dergyt  fpxivrtlj  i.-^  tx>  be  mndA  (as  in  tho  caso  of  imnistun)  au!- 
nmk)  or  milk  ^^fH.'rt;t«-d.  an  »dilitinni*1  napply  of  food  lh  required.     To 
■apply  fowl  in  tlie  right  pmpurUon  t<>  nii!(-t  the  various  requireuients 
of  the  animal,  without  u  wuAte  of  food  nutricntv,  coni>titate8  scientilic 
ludini;.     It  iti  by  carefully  studying  tho  compoaitioD  of  feeding  ^tuff-i, 
Hwproportion   in  which  tbcy  arc  digested  by  difTcrcnt  animals  and 
Under  different  conditlong,  and  tho  requirement  of  animals  for  tho 
food  ntitrienbi  when  at  rej^t,  at  work,  gi^'in;;  luilk,  pmlurin^ 
mottoo,  lieef.  pork,  etc,  that  the  priiujplos  of  feoding  hare  lK>en 
worked  out.     In  applying  these  principles  io  practii.'e  the  ooet  and 
qiecial  adaptatiomi  of  different  feeding  6t\iSa  must  of  course  bo  taken 
iBtoMCOuat. 

COKFO8ITI0S  OF  THE  ANDSAI  BODY. 

The  animal  body  U  made  np  mainly  of  four  rlafwc*  of  auhstanrm— ^ 
w»t«r,  anb  or  mincj-al  ingredientaf  fat*  and  nitrogenous  matters.  The 
proportion  in  which  those  four  cllLSSes  of  subatnneos  opcur  depend* 
qma  the  ogo  of  tboanitnal^tiwttnent,  purpose  for  which  it  is  kept,  etc. 

IV'atcr  constitutes  f rom -iO  to 60  por cout  of  the  lnwly,andij*  an  (»jen 
tid  part.     Krom  'j  to.S  percentof  Ihe  welghtof  the  body  t4iMU4    T^ia 
Kent*  mainly  in  lite  boocd.     'Iba  &t  varies  grcutly  wibli  tho< 
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of  tbe  animnt,  but  i=;cldoni  falk  tx^low  6  per  cent  or  ri^ios  atMreSOj 
cent.    Tbc  nitrogenous  material  or  prot43in  includes  all  of  the 
rials  contaiuinf  nitrogpn;  all  those  outMidfi  tliiH  proup  ore  nili 
free,  or  uoanitrogeiioiis.     The  nito^en  referred  to  here  w  the 
as  that  mentioni;(l  in  {-onttection  with  fertilizerit,  and  U  the»le 
whifh  constitiitt*.s  afjout  four-tifths  of  the  atiuosjdiciv.     It  at 
plants  and  animals  in  rariotis  compouotU  grouped  tindi^r  thn 
namcv  of  protein.     Lean  meat,  white  of  tlu*  egg,  and  ca»cin  of 
(curd)  arc  familijir  forms  of  protein.     The  flesh,  akin,  ttone^,  tnti 
intoriinl   orpins,    hruln,    and    nerves — in  short,  all   of    the  wod 
niiurhineiy  of  tlw  body — are  comtJOstd  very  largely  of  jirtitcin. 
albuminoids  are  a  ^:^as■■i  of  compounds  included  under  protein. 

COMPOSITION  OF  FEEDING  STUFFS. 

The  food  of  heil>ivorou8  animals  contains  the  same  four  |rrou|Bi 
substances  found  in  the  IkhIv,  viz,  wnter,  asb,  protein  <iiilro<,ftn< 
matoiialij),  and  fat;  and  in  addition  to  tbej>e  a  dlasK  of  materials  alli 
carbohydrates,  defined  below. 

Wat«r.— }[owever  dry  n  feeding  stuff  may  appear  to  be — wbettl 
hay,  eoarse  fodder,  gniin,  or  meal — it  alwsys  eontniiu;  a  cocutideol 
aniount  of  wat-rr  wbidi  can  be  driven  out  by  heat.  Tbo  amoiinl  m 
bo  only  from  8  to  Ifi  pounds  per  1(M>  pounds  of  material,  an  in  bi 
Htniw,  or  grain,  but  in  green  corn  fodder  and  eilagc  it  amoanD  < 
nearly  .S<J  pounds,  and  in  some  root^i  to  iK)  pounds.  Thiu  mU 
althutigb  it  niiiy  mid  to  the  palatability  of  a  food,  ia  of  no  more  bcw 
totbeaniund  than  water  which  it  drinks.  For  this  reason,  and  be<iM 
the  proportion  of  wuttrr  variirs  widely,  comparisons  of  different  fcii 
of  foods  are  usually  made  on  a  dry  or  water-free  Imst^,  which  shu< 
the  percentage  of  food  iiigredicnt.i  in  the  dry  matter. 

Ash  is  what  i,s  left  when  the  combustible  part  of  a  feeding  .ftal 
burned  away.  It  consista  chitfly  of  lime,  inagncsia,  jjota^b,  *M 
iron,  chlorin,  and  carbonic,  sulphiiric,  and  phosphoric  ncida,  awl 
used  largely  in  making  bones.  From  tlie  a-sh  constituents  of  thciw 
the  digestive  organs  of  the  auiiual  select  tlioso  which  the  antiiial  we 
and  the  rest  is  voided  in  tlie  manure.  As  u  general  rule  mtions 
[>osed  of  a  variety  of  nutritious  foods  contain  sutHclont  ash  to  tM[ 
tbo  requirements  of  tbe  body.  Com,  however,  is  iK)or  in  a&b,' 
when  fed  extensively  to  growing  iinimals,  liko  jdgs,  it  ninv  bo 
siiry  to  add  to  it  some  ash  material,  aa  wood  anben,  charcosl,  or  Im 
meal. 

Fftt,  or  tbc  material  which  in  analysis  is  dissolved  from  a  feefi 
Ituff  by  ether,  includes,  be.sidcs  real  fats,  wax,  tbe  gr«en   oolnri 
Iter  of  plants,  etc.     For  this  reaiH>n  the  elfaer  extract  ia  lum 

■j-ignate<l  frwfe  fat.  The  fat  of  food  is  either  stored  up  in  th^  I* 
act  bit  or  burned  to  furnish  beat  aod  energy. 
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Carboliydratflf  aw  usually  divided  into  two  fjroups:  (1)  NitTftgcn-freo 
extract,  iDcludinjf  starch,  suj^ir,  gumd,and  the  like;  and  (2)  celluloaoor 
fiber,  llie  ea'wntml  con.Htitueiil  uf  tlio  wbUh  uf  vegetable  ve\\s.  Cotton 
fiber  and  wo<id  pulp  are  titai'Iy  pure  cellulu-ie.  CoarsB  fodders,  liko 
bay  and  ritraw,  (-ontuiii  u  large  pruportion  of  Gbcr,  wLllc  most  grains 
contain  UtlUs  fibor,  but  an',  ricb  in  aUirc^h,  eugiir,  etc.  (nitrogRn-fre.ii 
jxtnirt).  The  carbohydratca  form  the  largest  imrt  oi  all  vcgetablo 
food?.  Tbcy  aro  not  permanently  tttored  up  m  such  in  the  animal 
bodj',  hut  arc  nither  stoivd  up  as  fat  or  burned  in  the  system  to  pro- 
duce heat  and  energy.  Tliey  are  one  of  the  principal  sources  of  ani- 
mnl  flit. 

Protein  (or  nitn>]£enou^  materials)  hs  the  oaino  of  a  group  of  materiuLs 
contiiinini:  uitrof^i^u.     All  other  constituents  of  the  feeding-  HtulTs — tho 
Bsh,  fat,  and  carbohydrates— are  nonnitrogeaous  or  free  from  nitrogen, 
protein  niaU'riiibi  arti  often  designated  as  "flesli  formers,"  bocauso 
they  fumitih  the  inateriaU  for  the  lean  fle»b;  but  they  aliio  enter  largely . 
into  the  composition  of  blood,  skin,  muscles,  tendons,  nerves,  hair,' 
horuH,  wool,  the  casein  and  albumen  of  mills,  etc     For  the  fonnation' 
of  these  materiflla  protein  is  absolutely  judispe usable.     No  subutances 
free  from  nitrogen  can  bo  worked  over  into  protein  or  fill  the  place  of 
protein.     It  i-s,  then,  atiHulutely  neccnsary  for  an  animal  to  l)e  provided 
with  a  certain  amount  of  protein  in  order  to  grow  or  maintain  exist- 
ence.    Under  certain  rondiliuna  it  ia  believed  protein  may  be  a  Mourro 
of  fat  in  the  body;  and  linally  it  may  be  burned,  like  Che  carbohydrates 
and  fat,  yielding  heat  and  energy. 

souaoES  OF  hi:at  and  en^bot. 

Tho  50UKC3  of  heat  and  energy  in  the  animal,  then,  are  the  protein, 
fat,  and  carliobydrate*)  of  the  food,  and  the  fat  and  pi-otoiii  of  the  Ixxly* 
for  the  fat  aud  protein  of  tho  body  niay  be  burned  like  that  iu  tto 
food.  The  value  of  the  fat  for  producing  heat  is  nearly  two  and  a  half 
times  that  of  carbohydrates  or  protein.  The  Murcesof  fat  in  (he  body 
BTO  the  fat,  carbohydrate^  aod,  probably,  the  protein  of  the  food;  and 
the  oxcliisivo  eoureo  of  protein  in  tho  body  is  the  protein  in  the  food. 
These  groups  of  food  materiaU  aro  termed  nutrioots. 

BOUACES  OF  FAT. 

To  a  certain  extent  at  least  the  nutrients  may  repla<^  one  another 
although,  as  stated  above,  uo  other  nutrient  can  tnlte  the  place  of  pro- 
tein for  building  tit«ue  aud  repairing  waste  of  nitrogenoua  inateriaU 
in  the  body.  Tho  fat  and  carbohydrates  perform  similar  funetious, 
and  to  a  large  extent  carbohydrate  matoriaLi  m»y  replace  fat  in 
tiie  food,  even  when  a  large  fat  priDduction  indemandod  of  the  animal, 
as  in  the  ease  of  the  cow.  For  example.  Jordan,  at  the  New  York  State 
experiment  btation,  fed  a  cow  fur  nincty-tivo  days  upon  food  from 
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form  of  chyle  passM  into  the  blood  and  finally  scrrpa  to  nourish  and 
Btistaiii  the  body.  This  portion  \s  aaid  to  be  digci^tcd  and  a,saimihitcd, 
,nd  from  it  alone  the  animal  ig  nourished.  The  other  portion,  the  p«rt 
pot  digested,  pat»es  on  tbroui^h  tho  body  and  is  excreted  aa  manure, 

PSBCEXTAOB  OF  HITXAIBZrca  X>ia£STEI>. 

Ar  the  TfitPH  of  di^rc^tibility  ora  not  coiuLunt  Cor  dilTerent  foods,  and 
only  tb(>  dige«(tible  portion  is  of  any  autritivo  u^e  to  th(>  uninial,  ic 
is  essential  to  know  in  the  case  of  each  feeding  stuff  what  part  of  its 
prot«iu,  fat.  and  carbohydrates  (thd  total  quantity  of  which  is  shown 
by  analysis)  is  actually  digested  by  the  auimal.  This  is  determined 
by  dlgestiun  ex{>eriment.>)  wiUi  animals,  and  to  secure  ap[iro\  iiiifit(>ly 
ccunite  figures  the  trials  are  rc[}eut(>d  witli  a  largo  number  of  animalH 
^nd  under  various  condition!*.  The  %ure»  obtained  represent  tbo 
percentages  of  tbo  autricuts  dij^tcd  and  are  called  digcstioa  coef- 
ficients. 

In  tho  case  of  clover  hay,  for  instance,  on  an  avorago  60  per  cent  of 
tho  proti'iii  which  it  coulnina,  55  per  cent  of  tho  fat,  5S  per  cent  of 
ihn  liber,  and  65  per  cent  of  the  nitrogen-free  extruet  are  digestcil  by 
mi.  The  tahlo  of  composition  allows  rcd-clover  bay  to  avorage  13.3 
per  cent  of  protein,  or  12.3  pnimds  of  prott^in  in  100  pounds  ttf  bay. 
Ajs  only  (X)  percent  of  Uii.-4  is  digestible.,  100  pounds  of  hay  would  con- 
in  only  T.88  pounds  of  digestible  protein.  Tbo  rcnutiQing  i.9i 
pounds  of  protein  are  voided  and  do  nut  aid  in  nourishing  tbc  animal. 
Tho  amounts  uf  digestible  fat  and  carbohydrates  (liber  and  nitrogon- 
reu  extract)  arc  taJculated  In  a  similar  way.  The  digestibility  of 
BUcli  coarwe  fodders  as  ntraw,  coarse  hay,  etc.,  in  relatively  low,  The 
digcHtibilily,  like  (he  com|>ositiuu,  raries  somcwliut  for  tlio  cAme  kind 
of  feeding  stuff  grown  under  different  conditions  and  fed  to  different 
aoiuials. 

AKOUITTB  0?  DI0E6TIBLB  miTBIEirrS  DI  DITFEBEKT  F££DISO 

STTTFPS, 

To  simplify  matters  for  tbo  feeder,  calcuktiotu  have  been  made  of 
tb«  amount*  of  digesUble  protein,  fat,  and  tarbohydrates  contained 

n  100  pounds  each  of  a  large  number  of  more  commonly  used  feeding 
stuffti.     As  has  been  fully  explained  above,  they  are  derived  from 

Yoni^esof  composition  and  of  digestibility,  both  of  which  are  subject 

to  considoTiblo  Tariation.     In  calculating  them  American  analyses  and 

digt-'Btiun  oocffieirntii  found  in  American  exjieriments  were  used  as  far 

possible.    They  are  the  figures  which  the  farmer  has  to  consult  to 

BnJ  tbe  approximate  food  value  of  a  materuil  lu  sclectLog  his  feeding 

tutl»  or  luakiag  up  a  rutioo. 
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Drit  matUr  and  dtyatUtlr.  JaoH  ingredienU  iit  100  jtouwU  afftttUn^  *fiu7>— Otntinued. 


FMdIic  Riiiff, 


I  pradHct»-Oonthtue4. 

0«cnr  (lalM  (tr*l) , 

_  t^tif  rfftiiki  idtwl)  <••>>••«.>*•«• 

T)t*lIll«inrgnUiiM((1r[(fli,  |irtni-i[«ll)r  mrti 

|)!iitlll<'r/|[r«liia(dr!r>lV  [■fliir-!|i«lly  rje  . 

AUii*gl«wn  Iccil  (iliMillcr)-  |j>-.(.roduei)  . 

Hnbnin 

VniCKl  bran,  nil  kuolTM* 

muat  middlliTg* 

TClinil  Allot  i« 

Hii'  kniiiMt  hriiii 

Bil-~k.nli'3t  iiil'ldllugr  .. ........... 

notI()a«r«d  Iced 

OMU>ii«i>Mlmaal...... 

CDUini'«mi  hu11« 

I.[IUM>(1  BK'nl  4nl<t  ptttoe*) 

f:XJn)"»l  un'ul  (ncv  procc») 

Btunt-tTi^i  ['iiln  (mtk) 

w^__    Soipu^tvcl  iiurp  (dry) 

r  jCIlk  uiil  Ita  l>T-rir«1ucac 

WlioieBillk 

SklmiaUk.rn-nm  ralnd  br*cUIiift 

Stttn  milk.  cn^KOi  rnlml  by  Hpu*^' 

BiiiMnonk 

Wliey 


ToMliIrr 
iiwucr. 


n.(» 
a.b 

M.0 
W.2 
U.& 

KB 

>J0.\ 
M.1 
10.1 
Ki.li 


pKjteliL. 


19.  IH 

VI,  SR 
10.  SH 

mas 
n.n 

11. 01 
1»7> 
IS.  13 
!«.» 
2LU 

9,U 
HT.M 

).0« 
M^7« 
M,U 

0.li3 

«.M) 

S.38 
8.10 
3.01 

3.M 

aM 


9137 

8t.n 
saw 

u-io 
u.a 

U-IS 

4».te 

st.«s 

Mil 

»/.7 
vi.ta 

32.  H 

s&n 

7.1Z 
Bk4D 

«.ec 
i.«i 

6.1U 
1,70 


Put. 


I.IK 

11.00 
10.  es 

«.» 
ii.n 

1.79 

S.40 
S.tt 
1.M 

e,3i 

S.3T 
I3.M 
1.8S 
7,(M 
3.90 


0.90 
«.» 
0,U 

I).  10 


Mue. 


CblorfM. 
119,  <M  I 

m.ui; 
ui,8ea 

113.993 
lM,9n 

i<a.9ii 

1W.S1S 
Ut,ID6 

M.US 

LN,4N 

SO,IQI 
UMn 
Ukl&L 
10,907 
lUTM 


FITEL  VAJLtTB. 

The  lfu:-t  oolumn  in  Ihe  ftbo\'e  labl*,  headed  "fuel  \-nIue,"  indicates 
the  heat  und  em>i^y  |>owpr  of  thn  food.  A»  stated  abovo,  one  of  tho 
,  prinmrj'  functions  of  th«  food  is  to  produce  bpat  for  tho  body  and 
energy  for  work.  Tho  value  of  food  for  thiH  puriKwe  is  mea-siircd  ia 
"heat  units"  or  "calories,"^  and  la  fulculated  from  the  nutrients 
digested.  Thus  the  fuel  power  of  1  pouiul  of  dt^OMtibb;  fat  i:«eMtinmted 
to  be  4,2'JO  calories,  and  of  1  pound  of  diffcsUblA  protein  or  cartM>- 
bydrateti  about  l,f<4)0  ea1urie&  Th«  total  fuel  value  of  a  feeding;  t»tulf 
U  fouud  by  lUiing  Ihejjo  fat-tors. 

The  meaning  of  the  tigureti  in  the  above  table  i.s  llint  in  100  pounds 
of  green  coru  fodder  containing  an  avcrago  amount  of  dry  niatl*'r  (3n.7 
|)ouud.i)  there  arc  contained  approximiitrly  1.10  pounds  of  dlgvutiblo 
protein  (material.'*  containing  nitrogen),  ia.08  poundsof  digoslible  «ir- 
bohydrates  (starch,  sugar,  fil)cr,  etc.),  and  0.:1T  pound  of  digestible  fat; 
and  that  the.«e  umterial.>4  when  consumed  in  Uie  body  will  yi(>Ul  2B,07<t 
calories  of  beat,  furninbing  energy  for  work  and  malutaining  tbe 
temperature  of  tbe  body. 

FOOD  HEQinEEMEHTS  OF  ANTHAIS. 

It  will  be  remembered  that  tbe  primary  f  unctious  of  food  are  to  repftir 
the  wa:«te  of  the  iKidy,  to  promote  gi-owth  in  immjiture  anirua^  and  to 
funiitih  beat  and  energy.  And  (or  these  purposes  only  the  digestiblo 
portion  of  the  food,  bd  given  in  the  above  table,  is  to  be  taken  into. 

'A  ctWif  of  ho»t  in  tbe  MSOttDt  Kxiulnd  to  nuK  the  tcm|fcr&tvm  of  t  ^imd  of 
irat«ralwat4''F. 


13 


in  prncticftl  oxporionce  that  production  has  been  iiicreai?cd  and  i 
ent'd  by  making  tbo  rations  cooform  more  nearly  to  those 
by  the  pbyfiiological  standard. 

OERHAN   WIAKDAXJM. 

The  feeding  standards  prepared  by  Wolff,  a  German  Invcstigi 
animal  uutiition,  have  l}ccn  ttic  most  widely  used  of  any.  Tbea 
ba»ed  largely  on  tlic  nc-igbt  of  the  animal,  altbougb  an  uttcmi 
made  to  make  allowance  for  tbc  ago  of  the  animul  and  for  the  k 
work  performed.  Of  late,  however,  there  has  l»een  a  quite  gi 
belief  that  the  atandards  should  take  more  aci'ouDt  of  the  umot 
character  of  production.  In  the  case  of  milch  cows,  for  exam 
is  thought  that  the  standard  should  be  adapted  to  the  amouot  o 
produced,  making  the  live  weight  a  matter  of  eecondan,'  conntdn 
The  most  important  mo  of  protein  in  feeding  cows  i^  in  the  fori 
of  milk.  Hence  a  cow  producing  20  quartji  of  milk  a  tla^-  will  n 
eonsiderably  more  protein  to  elaborate  this  milk  than  ont>  j*ivin 
8  quarts;  and  as  the  milk  production  of  cows  bears  no  particula 
tion  to  the  live  weight,  a  hnndred  pounds  in  weight  more  or  lea 
make  very  little  difference  in  the  ration.  The  use  of  rations  n 
in  accordance  with  the  milk  production  id  comparatively  simpla 
only  requires  that  the  weight  of  milk  given  by  different  cows  «1 
known.  Wolff's  standands  have  recently  been  modified  bv  Pr 
Lehmann,  as  the  result  of  additional  experiments  and  practical 
riencc,  and  aUo  in  the  attempt  to  adapt  them  more  closely  to  tho 
ticttl  ncedi)  of  tiic  animal.     The»c  standards  are  as  follows: 


Wolff-Lrhmann  fif-ding  ttawbtrdt. 
(Bhowlsf  kOKiaat*  ot  oaMvoti  j>«r  l.todponmli  llv«  wvltht  tor  adkr^li 


IW<lSP 


Anlnwl. 


Oxen: 

Mnn  a  *mn 

AiUKhtvrork 

At  nwilliisi  Toik,.,,, 

AI  hi'av)r  wulk..,„„ „, 

F»j!f  n.nB  cmilr; 

J'\m  j«ntRl ............. 

hcrc.nd  [iF^tlod. ...,.(,.,.,„„ 

Tlilril  pcnod ......... 

HlJch  ciini, 

(ilVlttX  II    I"J'ITIl1'>  ITtllk  ft  dLJ. 

fclvitiif  I'i  j—iin.I"inilk  b  <l»y 
Ou:ii£  'Za  jiruiTiilr  miitt  t  iluir. 

Glvins  271  iximdH  milk  ft  day 
tb<^>i    — — 

Cnuwwool.... 

Flo*  wool - .-••.. 

BtcMtlngewoLwUMftinlH 

nm  period ., 

ttocmd  pwlM 

UtM  wrirk , 

M^lutn  work ,..,, 

lltniT  Hurl: 

^^       bowlwnH ,,, 


Tolnl 

art 

matter. 


I)i(vMlU«  tiaujcui*. 


lYeum. 


If 
a 
2i 
» 

Ml 
K 
» 

15 

« 

S9 

M 
18 

n 

18 

30 
M 
IB 
13 


PmmOA. 
U.7 

1.4 
3.0 

a.  9 
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Wc^ff-Lthmmtn  ftediny  riandard) — Continued. 
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For  an  unworked  os  of  I,OCK)  iKiiintU  tlie  standard  calla  for  0.7  pound 

dif^tlblo  pruLcin,  y  iH>unds  of  di^eatible  curl>ohydi'ut««,  and  0.1 

und  of  digc.stilile  fat,  wtiirli  would  furninb  Ili.ridU  cHloricK  of  hoat 

d  ooeruy.     WUen  Lcavily  worked  ihe  siinie  ox  would  i-«ijuire.  iicooi-d- 

to  the  utaiidard,  food  with  four  timvs  a»  much  prutuin  uud  ol 


nearly  twice  the  faol  valae.  A  cow  gWinjj  25  pounds  of  milk 
rc()uiroas  much  proteio  and  aWut  aa  uiucb  c&rWhydratcs  and  ftia 
tbc  heavily  worked  ox.  A  ration  famishing  the  protein,  fat  ui 
airlmhydr»tcs  io  Uk>  ri^^bl  proportion  i«  said  to  be  a  "  balanced  "  ratioa. 
If  it  contains  too  much  carbohydrate^!  and  too  littlo  protein  it  tsntl 
wet!  b&laiiced. 

In  udditiou  to  furnishing  the  requisite  amounts  of  nntriDnts  the  tid 
must  have  a  certain  bulk.  The  required  bulk  is  secured  t>r  lix^ 
ft  certain  amount  of  coarse  fodder,  which  aids  digestion  and  hL>)p;li 
keep  the  animal  saLi--<ltod  and  heallUy.  The  measure  of  the  bulfctf 
total  Kolid  matter  is  the  weif^lit  of  dry  matter  in  the  ration.  The  iij 
matter  in  the  solid  or  water-free  portion  of  the  food.  %fore  latitidi 
is  allowable  in  this  than  in  the  case  of  any  single  nutrient. 

VALUE  OF  FEEDnO  BTAVI>UU>ft. 

It  shoaM  be  bomo  io  miod  that  feeding  staudarda  are  simplrl 
conciijc  and  approximate  atatcmcnt  of  the  auiountji  of  the  dlllcrMt 
nutrients  rpquir*^d  by  animals,  as  indieated  by  the  results  of  p\[vrt 
nienl.4  and  observation.  They  are  not  to  be  rvgardi^d  as  infalliUi-cr 
an  aUsolutc  formulu>t  which  can  bo  followed  blindly  without  regard  tl 
the  (Hmdttionn.  Tbey  arc  inti'udixl  to  apply  to  thu  itvi'i:at;e-  conditioBh 
No  dingle  standard  can  bo  laid  down  for  alt  conditions.  Good  jod^ 
tncnt  and  intelligont  observation  on  the  part  of  the  feeder  aro  nec< 
in  the  applicntion  of  feeding  stnndanl-i,  as  the  «ilrulatinn  of  eco 
ical  rations  is  not  nien?ly  a  matter  of  applied  luatheiimtics.  The 
condidons  a^  regarda  the  fccdiuf^  dtufTa  wbidi  can  bo  grown  and  pii 
clia.'^Ml  econoniically,  and  the  value  of  the  prixiurUt,  will  have  mucii 
do  in  determining  how  closely  Iht?  feeder  can  nlfoi-d  to  adhere  to 
standard,  Bui  such  standards  or  formuliw,  used  in  conoectioa 
■the  focderV  oWrvation  of  bis  onimnla  nnd  the  markets,  aro 
uwfiil,  and  liave  s«rv't,>d  a  fr<H)d  jmrpone  in  hnproving  the  pructt<e 
feeding.    It  is  in  their  abuse  that  the  chief  danger  lica. 

CALCITLATIOir  OF  EATI0V8. 

The  calculation  of  rations  with  the  aid  of  the  feeding  standardsj 
tables  given  above  will  prove  both  interesting*  and  profitable,  fd 
'will  throw  much  light  on  the  proper  combinations  of  food  for  difle 
purposoa.     At  the  Mme  time  it  promotes  a  Kpiril  of  Inquiry  and  i 
observation  on  the  |iart  of  die  fanner,  which  ia  one  of  the  lirst 
sites  of  a  successful  feeder.     The  stsndanl  for  a  cow  of  ]  .OiX) 
weight,  and  giring  IB*  pounds  {about  K  quarts)  of  milk  per  day, 
for  2  pounds  of  protein,  1 1  pounds  of  carbohydrates,  and  0.4  ijouftll 
■fat,  which  would  furnish  S5,$50  calories  of  heiit.     A  ratioii  c&o  be  i 
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(ttrnUhtDC  approximatoly  theste  aiDonnts  of  protein,  f*t,  mnA  cut- 
but  as    the  ciirbnhydmlra  and   fnt  servo  pmfttrallv  tfao 
ipurpoee  in  nucritioa,  an  txiccad  of  one  may  wako  up  tor  a  sijfrbt 
cy  of  the  other. 

TL&TIOH  FOK  A  DAOC7  COW. 

Xtfc  nil  calcalate  the  daily  ration  for  a  coir  giviog  about  A  qtmrfj^  of 
day.  aiwumiiij^  that  IJie  fiimier  has  on  hand  clover  bay,  cxim 
,  corn    uietil,    and   wh<«t  bnia.     Vrom  the   tablo  showing'  Iho 
tA  of  di{;«etiblo  nutrients  (p.   8)  wo  fiod  that  100  pounds  of 
bay  furnishes  7.SS  pounds  of  protein,  ^.15  pounds  of  carbohy- 
Bod  l.'Sl  jiounds  of  fat,  equir.ilt^tit  to  n  fuel  value  ot  'J'J,Z'2l  cal- 
Ten  pounds  would  have  0.74  pound  of  protein,  3.81  poundii  of 
Kri»bjrdratc»,  and  0.18  poiind  of  fnt.  giving'  a  fiiol  value  of  0,2<')^  caN 
In   the  Bomo  way  tlio  amountd  furnished  liy  10  pounds  of  dry 
foddf^r,  3  pounds  of  corn  mca],  and  3  pounds  of  wheat  bnut  arc 
Mbd.     Tbc  result  would  bo  tho  following  amounta: 

itfOmd  of  atlatiatiny  mtion  fit  dairy  nw. 


•krw^r " 

fnddw 

dm) ..U. 

vJmm  knn 

TDUkL. .• 

lav  aow  BlrlMf  *  «wm  ci  uOk  •  dv  .^^ 


This  ration  ia  bulow  the  standard,  especially  inproteia.     To  furnisl 
tbv  protein  needt*d  without  inrrea.«intr  Ibe  othrr  nutrients  Um  much.  & 
^vdinf*  fituff  quite  rich  in  protein  is  needed.     Theadditiouof  ;Jix)umia 
of  Buffalo  ffluteo  meal  would  make  tho  ration  contatD: 

Cbmpianl  ration  far  dair^  ant. 
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I  girea  nearly  the  amounts  of  the  several  nutrients  called  for  by  j 
[ibe  rtojidard,  althoujch  it  rontainsu  little  more  (at,  tliu  clT<u:t.of  whWiiJ 
IJb  abown   in  im-majtlng  the   fm-l  value  above  the  standard  aligfc 
iTfan  laliou  conforms  nuflicicntly  closo  to  the  atandard,  hoYrerer,! 
[Betr  U  will  ollea  bo  pruc-ticuUc.     AlthuugU  a  calt-uhiUoii  of 


le 


\ 
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matter  would  Mhow  It  to  bo  somowhat  below  the  standard,  the  l*i 
material  fiimUhcd  is  ample,  and  there  would  be  no  tulvatitagtiou 
iof;  it  by  fccdinjif  some  very  coarse  mat(>rial,  like  straw  or  &wala| 
in  place  ol  a  part  of  the  oorn  fodder  or  hay. 

Sinco  the  prime  objeoU  of  food  aro  to  repair  thn  wnsto  of  the  i 
(or  promote  jfrowth)  and  prodiu'B  heat  and  eti*?rgy,  tlip  catculfltionBf 
be  considerably  fimplitied  by  considcriujj  only  tb«  protein  ami  ik 
fuel  value,  without  impairing  accuruey.  For  exampU-,  supporf  iti| 
desired  to  calculate  n  ration  for  cows  giviog  ttl>out  22  pon'  '  ' 
quarts)  of  milk  a  day,  the  supply  of  feeds  heiug'  timothy  L:i 
ailage,  corn,  bran,  and  Chicago  gluten  lueal: 

Smptijitd  ftk^atwn  «•/  nai<iaJor  mtc*. 
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This  iH  slightly  In  excess  of  the  cttiindard,  but  the  proportion  i»  i 
BO  tliat  a  little  leatt  of  tho  nilion  might  bo  fed  and  slill  meet  its  reiji 
ineiitd.  However,  us  mentioned  above,  such  calculations  are 
mathematically  iR-curato,  owing  to  variations  in  the  c-uinpositioii  i 
dige?itil)ility  of  feeding  stuffs  at  different  times,  nor  are  the  so-tcr 
Ktandurdn  exat-t,  but  merely  upproxinmt«  Htatcmonts  of  the 
re<iuiri>ments  of  animals.  It  in  u>4elesH  to  attempt,  then-fore,  to  i 
Iat«  tho  ration  to  hundredths  of  a  per  cent.  The  n»»t  that  eu] 
safely  done  is  to  compouud  a  weU-baiunced  ration,  and  then  byi 
watching  Uio  cows  add  to  or  reduce  it,  aa  aeems  to  suit  the  mm  af  I 
individual  animult^,  or  groups  of  animal.-^.  a$  iudicatod  by  their  pr 
lion  and  their  genoi-al  condition.  It  is  gi-antt-d,  of  course,  thitl 
feeding  formulas  can  take  tho  plac«  of  tho  good  judgment  of  I 
feeder.     They  are  merely  aids  in  that  direction. 

Adjaatmeat  of  ration  to  milk  yield. — In  nutkiiigallowancu  for  thei 
fcrenco  in  milk  yield  of  dilTorcnt  covs,  a  uniform  l>a<jBl  ration  itfj 
fed  to  all  tho  co\t6,  and  tho  amount  of  the  richer  grain  mixture ' 
to  i^uit  the  demands.     For  example,  a  basal  ration  might  bo  mvhj 
of  2a  pounds  of  corn  sila^^e.  8  pounds  of  rowen  hay^  and  3 ' 
each  of  corn  meat  ami  wheat  bran,  which  would  i^upply  1.43 
pFotcio  and  a  fuel  value  of  !^,71'2  calories.     To  thi.s  could  bei 
richer  grain  mixture  composed  of  two  parts  of  gluten  meal 
part  of  cottou-iiccd  meal,  the  amouut  of  ibis  being  \-aried  acooi 


milk  yieW  of  the  cow.    Two  pounAi*  of  thU  mixture  would  bring 
mtioa  up  to  1.97   pounds  of  protein  sod  26,909  calorics,  wbicb 

old  meet  the  reiiuirenienta  of  cows  giving  13  to  15  pounds  of  milk 
y,  irliile  4  pounds  would  bring  it  up  to  2.50  pounds  of  prolixin  luid 

,S8d  calories  of  heat,  .suitablu  for  the  cows  giving  20  to  25  poundo  of 

Ik,  and  &o  on,  5  or  i>  pounds  of  tbo  graiu  uUIutq  being  tod  to  the 

kvicr  milkors. 

ItATION  FOB  STEBB8. 

A  T*tion  coinpofi<xl  of  10  pounds  of  8b«Ucd  corn,  6  pounds  of  wheat 
A,  'i  pounds  of  linseed  meal  (new  process),  and  10  pouD(L$  of  corn 
i>dder  per  steer  would  furnish  the  following  omooots  of  protein  and 
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iis  would  correspond  approximntely  to  the  requirements  of  yraiv 

slcrn*.     The  exclufive  fpcding  of  shelled  corn,  as  ia  often  pnic* 

bctd  in  the  middle  West,  gives  a  poorly  balanced  ruLJon,  as  it  is  not 

I  foeiiblo  to  compound  a  ration  of  com  and  corn  fodder  or  common  hay 

■faicib  will  not  contain  a  d i>] import ioniitp  mnoiint  of  fftt  nnd  rarbohy- 

'  (rale  constituents.     ,\dmixtun'.H  of  other  gmim*  or  by.produota  giva 

better  tmlaoced  ration-i.  and  such  ration:!  havo  nsnallr  been  found  more 

■>le.     lx>ra!  conditions,  however,  and  tho  pnictice  of  following 

^s  itb  bogs  iiiuy  alter  this. 

COTTON-^KEn   HEAL   AXD    IR'IJJU. 

A  common  practice  in  fattening  steers  in  the  South  is  to  feeil  15  to 
%i  puunda  of  cotton-oeed  bulls  and  6  to  8  pounds  of  cotton-seed  oical. 
Tbc  nutrients  contained  in  such  mixlurca  are  compared  with  the  stand- 
ard io  tb  a  following  tabic: 

KaHotiM  fed  to  Mem  in  Oe  SfCmA. 
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WEIGHT  OP  OTTB  CUART  OP  TEfDVtG  STtfFFS. 
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la  oUculftling  rations  it  is  necessary  to  use  weigliLi  rather  than 
lad&res  as  the  analv^es  and  tableii  are  made  on  tbc  basis  of  weight  ■ 
■'  'iirmor  mntsures  the  grain  given  it  will  be  iiecea«urjr  to  a>i<vr- 
rcUoioa  between  the  amounl  to  be  ^ivcn  ami  iu  mca»uro. 
'«r  ttu^  purpose  tb«  foUowiog  table,  sliowiug  the  wciifbt  per  quart  of 
immber  ot  leeding  stuOii,  may  bo  helpful : 
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of  theso  mntoTials,  cspccinny  by-products  liko  wheat  bran, 

nry  consideniblr  in  weight,  anrl  the  above  figures  can  not  be  rogardt»<l 
Miitrictly  occumte  for  all  cases.  Weijrbiiif:  Is  of  couriic,  olnruyci  the 
■ivr  wmy  where  it  ia  desired  to  feed  quite  definite  amouata. 

SSLECTIOH  07  FSESZBO  STUFFS. 

In  uAecting  feeding;  stuflg  for  bis  stock  the  farmer  will  natumlly  be 
{[orenied  by  the  cooditioDg  of  tbc  tnarkot.  The  cost  of  feeding;  stuffii 
iseimtrotl<?d  by  other  factors  than  tbo  ai.-tufil  amounts  of  food  matmniilH 
vlitcb  they  contain;  indeed,  there  often  appears  to  bo  very  little  con- 
Bfclioo  between  the  two.  Bearing  in  mind  that  the  protein  hi  the 
OKMt  expenHvo  in^Tf'dietit'.  and  the  one  especially  Hou<,'bt  in  com-en- 
biied  feeds,  the  farmer  can  make  his  selection  with  tbc  aid  of  thii 
l^lc«  sbowingr  tha  digedtible  matoriaLa  ia  1(X>  pounds.  These  will 
•faow  him  nhether  wheat  at  M  oentfi  per  hnshi-l  is  a  eheniter  fMHl  tlutii 

'  eom  at  60  oeiita,  and  how  gluten  meal  at  i^'^3  per  ton  cunipare»  with 
KawDd  itwal  at  $:$7.     In  these  coinjiarisoos  only  the  protein  and  fuel 

,  Tilne  tunA  oeceMarily  be  considored.  Of  coiino  (be  special  adapta- 
bilitjr  of  soQio  msterialA  to  different  kinds  of  aiiiiuab  and  different 

,  purpMea  will  bo  tokeo  into  account. 

I^^^fe  KANUBIAL  VAI.TTB. 

^^^^H|^tber  important  c^insidcmtinn  H'hi're  fertlT' 
^HinWi  relied  upon  13  the  maiiuriu)  value  of  a  fi>:       „ 
fa  fthowo  by  the  nitrogen  in  the  protein  and  the  pho--<phorl 
pottLib  in  tbo  ttfh.    Feeding  ittulTd  diffur  wid<  1y  '  rem 
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bran  and  cotton-sccd  meal  havio<L;  n  btgh  nmnurial  \'nlt]c,  irbile  Od 
of  coim  meal  i.s  relatively  Ion-.  The  value  of  ttic  manure  U  tarpff 
detormiacd  by  tiio  oharacter  of  the  food  given.  If  the  mnnurc  uon- 
fully  prc^rvod  a  large  proportiou  of  the  fertilizing-  oin^tituput*  J 
ttie  feed  is  recovered  in  the  maiiuro,  nnd  goes  to  enrich  the  land.  Tkl 
matter  bas  been  treated  in  a  separate  bulletin  on  boroyard  nianort.' 
It  will  be  seen  by  refcrrinff  to  the  table  of  feeding  stuiTs  girea  ftiv^t 
tbiit  hay  from  the  le^fuminous  crop» — clover,  lupinp.«t,  alfalfa,  cowpn 
etc. — contatUB  about  Uviva  the  quantity  of  digOEtible  protein  that  I4! 
from  the  grasAesdoea.  As  a  result  the  former  contains  mueh  mod 
nitrogen  for  fertilizing  purposes,  and  is  also  somewhat  richi>r  ■ 
pota«b  tlian  gi'asses.  The  seeds  of  these  plants  (conpro,  soy  Imi^ 
cte.)  arc  ejccecdingly  rich  in  protein  and  can  take  the  place  of  expciuhl 
commercial  feodsi.  By  growing  and  feeding  more  Ifgoimitioiu  cn|i 
the  Qcionnt  of  grain  requireil  is  diiuinif^bed,  the  valne  of  the  tDaaull 
i»  increased,  nnd  the  Noil  is  enriched  in  fertility.  Furtbur  lb.in  Ihkl 
htuj  been  denionstriitcd  within  the  last  few  years  that  leguiiiinoaicrnl 
are  able  to  derive  the  larger  i>art  of  this  nitnjgen  from  tbu  atiuctsptrfl 
during  their  gi-owth,  requiring  little  manuring  ^'itb  d 
manures.  They  therefore  enrich  the  soil,  the  ration,  and  the  iiatiis' 
in  nitrogen  which  they  derive  from  the  atmosphere  without  co^t 
farmer,  besides  improving  the  mechanical  and  phy.<iiral  condi 
tbo  soil.* 

OHIGIN  OF  BY-PEODtrCTS  TSED  AS  FZEDIHO   STUFTS. 

The  by-produetii  resulting  from  the  manufftcliire  of  flour,  gli 
starch,  fermented  liquors,  etc.,  arc  extensively  ui?cd  for  fcediagj 
poses,  and  inehide  many  of  (he  richoRt  and  most  pHswd  feeding  1 
The  innnner  In  nhicb  these  materials  are  produced  will   be 
described. 

By-products  from  flouring  mills. — In  the  modern  processes  of 
flour  from  wheat  the  ;rraiii  i^subjected  tosuccewtive  crushingsj 
ings.     After  eiirh  of  these,  the  produiLs  are  sf^pjiratcd  by  sci 
blowing  into  Dour,  middling.^,  and  bran.     The  bran  consista  oj 
coarser  jnirt-s  of  the  husk,  which  are  until  for  further  griiidin}»-,  with] 
tions  of  the  glutton  layer.     The  middlings  (xnitain  >rimll  fxirticll 
bran  as  admixtures.    Those  arc  ^paratcd,  and  go  under  the 
shorts.     The  shorts  contuiu  less  fiber  and  ash  Ihiiu  the  bran,  nlth 
they  Hrc  of  similar  origin — the  outer  coats  of  the  gruio.     After  < 
ing,  tlie  middlings  are  graded  and  roground  tn  Hour. 

By -producla  of  similar  nature  result  In  the  millingof  rye,  buot 
rice,  etc. 

■  Pann«n'  BnlWin  No.  21. 

*  See  aliii  l-'aniicni'  DuIUtirt  No.  1G,  Ivcgiuulsutui  Qzvpa  Iwr  Ctruuu  Maautinsi 
Feeding,  by  tbo  sutitor  oi  tiiis  bolleUa. 
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Hominr  chop,  mcai,  and  feed  rcsalt  from  the  manufftctare  of  hominy, 

id  contjiiD  the  ffcrm  aiid  coarser  portions  of  tho  com. 

By-producta  fnxu  glacosa  and  statch  factories. — Theso  include  EO-caJled 

;lut«n  meal,  glucose  meal,  cream  glut^u,  gluten  dour,  gluten  fetd,  glu- 

fced,  dried  sugar  fprd  or  meal,  mntze  feed,  dried  (*tartrh  feed,  and 

nte  other  materials  of  similnr  nature.    TbcBO  are  all  obtained  aa 

-products  in  tho  manufactiiro  of  starch  and  glucose  from  tho  titarch 

t  com.    Tho  process  followed  and  the  trcatJnont  of  the  by-producta 

ffers  confiidcrably  in  different  factories,  which  accounts  for  the  wide 

nations  in  their  composition. 

The  com  is  soaked  imlil  it  is  ^tvollen  and  soft,  and  U  pa-i^ed  through 
lO  mill  irbilo  T>'ct>,  the  huli£  and  f^rrmn  of  tlio  com  bctnt;  rubbed  off. 
some  cas€«  the  starch  is  separated  from  this  moss  by  means  of  run- 
Dg  water,  and  tho  wot  rosidtio  is  dried  and  sold  as  {gluten  feed.  Id 
hor  caws  tho  mass  after  grinding  is  bolted,  thn  sLirch  and  glnteo 
*ing  through  Trhile  the  busk  and  germ  remain  behind.  In  some  fae- 
ries the  latter  (husk  and  germ)  arc  dried  and  sold  as  com-gcrm  feed, 
rq-Ei;rm  meal,  etc.  In  others  tho  material  is  t^euU^d  to  extract  Lhd 
>il  from  tho  germ  and  then  eold  under  the  name  of  innizc  feed.  The 
teriul  which  passes  tho  bolting  cloth  is  treated  to  separate  most  of 
lliojilnreh,  and  the  residue  is  ivold  as  gluten  mml,  cream  gluten,  etc. 
0  Chicago  gluten  meal,  It  Is  AaicI,  ha^  had  a  part  of  the  fat  extracted 
m  it.  In  isomo  cascH  the  gluti:n  meal  is  mi.vcd  with  thn  hnlLs  and 
femu  without  the  oil  being  extracted.  This  is  said  tu  be  thccu&c  with 
Suffulo  gluten  feed. 

Th©  residues  from  these  factories  aro  frequently  sold  in  their  wet 
Xmdition,  containing  from  CO  to  10  percent  of  watt^r,  under  the  names 
ffot  starch  feed,  ^UJfa^  feed,  glucose  feed,  et<!.  These  wet  products 
nust  be  used  at  once,  as  they  fenuent.  The  dried  products  from  the 
nmc  factory  often  vary  considerably  in  composition  from  time  to  time, 
wing  to  thcdc  Tariations  and  the  fact  that  there  is  such  a  variety  of 
mes  for  these  products  that  it  is  difficult  to  make  any  helpful  classi* 
lion,  the  fanner  cim  only  lio  certain  of  what  ho  is  buying  when  ho 
luys  on  a  guaranty  of  composition  or  from  lots  that  have  been  analyzed. 
By*products  from  oil  mlllE. — Of  thctto  the  most  conunon  in  this  coua- 
y  aro  Mio  c>uttun-s<-ed  uical  and  Unseed  uioal.  The  oil  is  cxpres-^ 
m  the  hot  cotton  seed,  and  tho  hard  c&kcs  renuiiuiag  arc  called  oil 
,kcs.  In  Europe  this  cako  is  often  sold  as  such  for  feeding.  In  this 
lotintri,'  it  is  usually  ground  to  a  moid. 

The  composition  of  cotton-se«d  meal  depends  upon  the  composition 
tf  the  seed  and  tlu^  couipIotencsHof  thu  separation  of  tho  hulls  and  tho 
KpTY^'Tfionuf  thouil.  Tho  rom{K>»ition  of  tliu  hulls  dujM-nds  considcra* 
^yuponlhothoroughncfas  with  which  tho  kernel  and  lint  are  removed. 
fltially  more  or  less  of  tho  kernel  adherer  to  thu  hulls,  increasing  th« 
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peroent^ti  of  protein  and  fat,     IjinsRod  mnflL,oroil  moo],  as  it  is 
called,  U  the  residue  frcnn  the  !*i?p:irati^  of  oil  from  Hax  seed,  ud 
dUtiiigimfaed  as  old  process  iind  new  pmrcss.     I  a  ili«  old  proce»*  '.k 
oU  is  expressed.     In  the  npw  proof-ns  it  is  more  thoroughly 
viLb  the  aid  of  solvents,  bcDoe  tUo  meal  contains  Ic^  fet. 

fij'productft  from  breveri«B  aad  distilleries.— hi  imikin:;  tnnltrd  1 
from  gi-ain  (usually  barli^y)  llit-  gniin  it*  mnItiMl  or  ftHowod  to  fpre^ 
resultinjr  in  tho  devulopmetit  of  diaMtaso,  which  converts  tlic  i^tanirf, 
tbe  fjrain  into  sugar.  When  tbo  proce«s  haa  proceeded  fHrt^tiongh' 
checked  l>y  ki In-dry iiij;,  tlic  sprouts  l>eiri|f  ren»ovcd  hy  iiiachiiie! 
sold  for  feed  umlcr  tlio  nanio  of  malt  Bprouts.  Tho  Rrain  <(hm  kiH«l 
•6  malt)  is  treated  vrillt  water  and  the  clear  wort  sutisequcotly  dn«> 
off  and  feimentcd.  Tbn  nslduo  of  llie  ^rain,  known  a^^  bn^wcrs"  ^iw. 
consists  of  tho  hull,  germ,  gluten,  and  samo  of  tho  >;tarcti  of  th>?  ^nk 
It  is  Kometiuies  sold  hi  tho  wtt  conditiou  for  ininieiUate  tise,  hut  wtes 
it  is  to  be  shipped  uwuy  U  driod,  ami  eiin  then  bo  kept  indefinitHT. 

In  making  distilled  liquon*  from  corn,  ryo*  or  other  grain,  i 
ground  (Train  is  treated  with  a  M>Uitk>n  of  malt  to  chan^^r.  the  rtxtA 
into  fiu|>ar,  which  ih  then  fcnnented  with  3'r-a.st  and  distilled. 
retdduc,  or  diiitiller)'  slop,  in  Hometime^  fed  nn  suck,  hut,  li 
brewers'  grains,  spoils  quickly.     It  Is  filtered  and  dri(^,  and  v 
rich  distillery  ftied  or  distillers'  grains.     Distinetion  is  ntade  he' 
the  grains  fi-om  corn  and  from  rj-c,  ihoMi  from  com  bring  th« 
iu  protein  and  fai.     AtKi  glut«n  meal  nnd  feed,  Golden  Glu 
Grano  Gluten  ai\;  ull  diatillcry  products  and  do  not  propprljr 
with  tho  gluten  mouU  and  foods,  as  their  named  would  imply. 

StrOAE-BEET  PULF  AST)  1C9LA8SE5. 

Tbo  establishment  of  hect-augar  factories  la  this  country  has '. 
the  production  of  immcn.^o  I'nwnlitics  of  sugar-hcct  pulp  ao  & 
material.     Tlii.«   is  eometiracs  called  "dilFasioD   i-csiduc,"  or 
chips."    It  consists  of  tho  residue  of  the  beet  after  tho  est 
the  sugar  under  pre.'wure  in  tho  diffusion  hattorie.^.     With  the 
more  or  Icas  of  tlio  other  soluble  coiisUtucnts  mn  taken  out,  and 
the  residue  i»  to  bo  rvgarded  as  somewhat  inferior  to  tho  bout 
extraction,  containing  moro  of  the  fiber  and  gums  and  less 
oonstituenta.    Tho  pulp  contains  ahout  00  per  wot  of  water 
comfts  from  the  factory.     On  thia  account  It  can  not  profiul 
filiipjx'd  or  hauled  nny  great  distance.     In  somo  Eiiro|>ean  fai.'tiji 
is  drii^xl,  but  thU  proce^tt  i.^  expeuitiro  nnd  has  not  hi'^eu  adopted 
CxUuit  in  thia  country.    Tbo  fresh  pulp  can  frequently  be  drawn  1 
from  the  factory  ut  iJio  time  tho  Wets  are  being  hauled.     Many  - 
factorioJi  have  Wen  willing  to  give  it  away  in  ordur  to  get  rid 
while  others  which  have  a  greater  demand  for  it  acll  it  for  60 
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in.    Still  other  fartorica  bavo  ptit  up  feeding  ebeds  n«ir  by,  where 
luodrcda  of  stocrs  and  sheep  arc  fed  larfjely  upon  the  putp  wilii  tho 
Idition  of  a  littto  hny. 

Hesiilu  of  feeding  beet  pnlp.— One  liirpe  fiwtory  in  Nebraska,  which 

a  farm  of  12,(X)0  ucres  connected  with  it,  has  cretted  barns  aiid 

leds  to  acctimmodato  about  1(1,000  bend  of  aheep.     During  the  season 

>f  IIHM)  this  factory  fed  33,000  head  of  shetp.     This  factory,  runniiif; 

ibi  full  capacity,  It  U  crpectod  would  furatsb  feed  for  aboat  10,000 

lead  of  stccTst  and  50,00<)  Hhi>ep.     Tbe  tuaniif^r  is  a  firm  believer  hi 

10  value  of  beet  pulp  ha  a  liueculent  food.     Uo  ^tatcti  that  ho  ''  never 

■beep  do  better,"  and  when  readjr  for  tho  market  they  were  well 

pfattcncd,  tbit'k'flcjibM,  plump,  and  in  prime  condition.     The  meat 

^tra»  jniey  and  of  excellent  quality. 

Frol  Thonias  Shaw  expresses  his  belief  that  sugar-beet  pnlp  can  bo 

[fed  mom  advantageoualj  to  cattle  and  sheep  that  are  being  fattened 

[than  to  dairy  cowfl.     The  Now  York  Cornell  Expcrmient  Station,  how- 

rer,  found  Lhat  thU  material  gave  good  results  with  milch  cows,  the 

matter  (solids)  in  it  being  about  equal  in  value  to  that  in  corn 

ilage.     German  experiments  with  beet  pulp  for  cows  bare  aim  given 

results,  tho  flow  of  milk  bcin;;  maintained  in  a  satisfactory  roan- 

ser.     ^mo  Danlsli  t>x[)eriuicntii  buve  tOiown  that,  as  compared  with 

[mangels,  iba  butter  produeud  on  sugar-beet  pulp  waa  of  abont  equal 

juality  ami  kept  fullv  as  well.     Whore  large  qnantitiea  of  the  pulp 

rcre  fed  the  cream  required  to  bo  churned  a  few  minutes  longer. 

In  practice,  about  Hi  jxiuuds  of  pulp  per  day  is  fed  to  sheep,  and  fiO 

|to  75  pounds  to  cattle.     The  amount  in  the  latter  case,  however,  is 

said  to  depend  on  the  cattle,  and  more  may  be  given,  up  to  100  jiound^, 

I  if  they  will  eat  iL    Tlie  pulpU  believed  toelfectacoutiidurablegaving 

In  the  amount  of  grain  required  for  fattening. 

Prceervation  In  gtlok — Sugar-beet  pulp  can  be  successfully  prc«erve<l 

flikw  and  makes  a  very  fair  quality  of  silage.     It  ia  relished  by 

[catUc,  even  the  slightly  spoiled  portions  not  being  distasteful  to  them. 

Kuropo  the  biIos  coni^iiit  of  treacbes  or  pits  duj;  in  tho  ground, 

it  the  ordinary  silo  used  in  making  corn  silage  will  unduubtciHy 

Ipre&ervo  the  ntateriiil  with  1e»8  lo^^i. 

Benefits  of  fccdi&g  pclp. — As  tho  sugar-t>eei  crop  iit  an  exhaustive 

3lic,and  the  fertility  of  tho  soil  can  be  maintained  by  feeding  the  pulp, 

.  becomes  quite  an  important  matter  that  ^muers  growing  sugar  bocbi 

^should  combine  with  it  tho  feeding  of  tho  pulp  where  practicable. 

*rof.  W.  A.  Henry  states  as  bis  belief  that  *'a  farming  community 

rbich  will  intelligently  grow  buetji  and  utilize  the  jiulp  resulting  from 

]em  in  the  feeding  of  cattle,  will  be  able  to  grow  as  largo  cropa  in 

Idition  to  tho  beets  as  were  produced  licforc  adding  lhat  industry, 

id  to  juaintain  more  calUo  than  w&j^  po^iblo  before  bout  farming 
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was  inangurntcd.    This  statement  ih  nnrniDtcd  by  tho  conditioi 
vailing  in  ibe  bcoL  di^stricta  of  Europe.     Beet  cutluro   meansjl 
cattU'  and  Urgcr  crup»  frciicrully,  tuibor  tliflD  less,  proTuled 
tbal  Uio  pulp  from  the  Iiccts  is  properly  utilized.'* 

BUOAR-B££T  HOI^SSES. 

This  is  another  product  of  the  bcct-sii^r  manufartare,  wbic 
mulatcs  in  loi^o  quantitios.    On  accouDt  of  tho  sails   whicb  | 
tains,  this  moliinses  win  not  he  diHposetl  of  for  Iiiinuin   consntB 
It  titt-s  a  l>itlcr  tasto  and  is  purging*  in  iLs  etfcctfl.     In  Europe 'j 
been  found  to  possens  considerable  value  for  feeding.      For  tin 
pose  it  hiLs  bren  niixrd  with  pwit,  dried  blood,  heL-t  pulp,  or^ 
mixture  of  feeding' Htu Its,  mu-h  as  bran  and  |iaJtn-DUt  meal,  inl 
that  it  might  ha  more  conveniently  handled.    The  molasses  ca 
from  40  to  50  per  cent  of  aug^r,  which  is  all  digestible,  and  it  i4 
this  constituent  that  its  feeding  ralae  almost  entirely    depend 
European  experiments  no  deleterious  results  liavo  been  notii 
when  4  or  5  pounds  of  nmla.siies  per  day  was  fed.     It  has  jrh 
rcsulti^  with  milch  i-owa  and  ia  regarded  as  an  excellent  fi>od  for 
being  readily  eaten.     Kxpcriuienti«  in  feeding  it  to  steers  at  thi 
adft  ExperimoTital  Farms  were  favorable  to  itw  use,  as   the 
bocuuie  very  fond  of  it  and  it  stiniulHled  tlicir  uppetiti!. 

F2EFAAATI0H  OF  FOOD  FOB  ANIHALS. 

Oat  point  upon  which  there  scema  to  bo  mach  misunderet 
to  the  influence  of  previnu.4  treatment  of  the  food  on  it^  digestilj 
Thus,  for  exiuuple,  the  effect  of  drying  liiiy  is  not  to  lessen  iUi 
bility,  as  is  often  believed.     The  solubla  materials  may  lie  wasl 
if  the  hay  is  rained  upon,  and  tho  tender  parts  may  he  lost  En  barvc 
but  in  ordinary  haymaking  the  water  of  tho  grass  is  liirgc-ly  dri^ 
without  the  digestibility  of  tho  cooatituenta  being  materially  at 
Hny  stored  for  a  long  time,  even  when  kept  dry  aud  not 
heat,  appears  to  lose  a  part  of  Its  value  as  food. 

OOOSIKa  AND  BTXAmKO  FO0X>. 

ThcTo  hns  been  cout^idorablc  misconception  as  to  the  val 
IDg  or  stejmting  food  for  slwk.     Kx[ieriuients  iibroud  have  ittdl 
that  rooking  or  steaming  coarse  or  unpalatable  food  was  advunbtd 
not  on  account  of  making  the  food  more  nutritious,  but  in  Indacil 
animals  to  cat  larger  quantities  of  it.     In  fact  it  has  Ikvu  &1h> 
lupine  bay  and  some  other  materials  that  the  digestibility  of  i 
Uio  food  ingredients,  notably  the  albuminoids,  was  diminish 

coming;  and  the  cooking  of  (wtatoos,  which  was  formerly 
advautageous,  has  been  shown  to  be  of  no  advaulaj^e  whatev^ 
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mtldi  cows,  although  it  vias  of  somo  admntae'o  to  pigs. 
'.Ohtx,  ID  his  book  on  feeding,  eajs: 
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I7nleai  Itrge  amaunta  of  etrav  and  coam  totnU  are  to  be  f«i  and  the  mpply  of 
ioA  h^y  and  hoed  crop*  is  Ksrcc,  it  will  imually  bo  mora  pr<iHtat>l«  to  omit  tho 
Lewnlng.  If  the  rcvtrree  condiUon  pre^'alb,  stconiini;  will  be  fauiiil  a  very  advau- 
Mtu  mvtut*  tA  inducing  the  animab  to  cat  mIDdvotly  1ju^>  qmuiULiGS  of  Ike 
bod. 

Ladd,  while  connected  with  the  New  York  State  StAtion,  reported 
,na.lj'se.s  of  cooked  and  uncooked  clorer  hay  and  corn  meal,  and  deter- 

inatioiiH  of  the  digostibilitv  of  the  eame.  These  showed  that  ibo 
lerceotage  of  aJbuminoid^  and  fat  and  the  relative  digestibility  of 
he  ftlbunuDoids  were  more  or  less  diminished  by  cooking. 

Coskiog  yrain. — The  experiments  made  by  our  experiment  staliona 
D  preparing  food  have  lieen  mostly  with  pigs.  At  least  thirteen  scp- 
irate  .-tprics  of  cxiioriment.s  in  dilTcrtnt  jmrts  of  this  country  have  been 
:cport<;d  on  the  valno  of  cooking  or  stcjuiiinf^  food  for  pigf^.  In  thci^Rt 
gookcd  or  steamed  barley  mc«I,  com  local,  and  shorts;  irholc  com; 
rbolc  corn  and  shorts;  peas,  corn  and  oatmeal;  [wtatoos,  and  a  raix- 
uro  of  peaji,  larley,  and  rye  have  l»een  comjmred  with  th«  Hiimc  fooda 
[ocooked  (and  usually  dry).  In  ten  of  the>ie  trialii  tltere  has  not  only 
Wen  no  (f»in  froiu  cooking,  but  there  has  Iw-en  a  positive  loss,  i.  o.» 
he  amount  of  food  required  to  produce  a  pound  of  gain  was  larger 
rbcu  the  food  was  cooked  than  when  it  waa  fed  raw,  and  in  some 
•seA  the  difference  ha9  been  eonxiderable.  In  the  three  exceptional 
iwes  there  was  either  do  gtthi  at  all  or  only  very  slight  gain  fnini 
iooking  or  »t«>aming,  amounting  to  2  per  cent  in  one  case. 

Ste&nilss  cottoa  teed. — Experimental  io  feeding  steamed  cotton  seed 
o  rows  are  reported  by  the  Missist^ippi  Station.  The  station  concludes 
roui  three  years' work  that  **the  milk  and  butter  from  cows  fed  on 
teamed  rotCon  seed  cotit  less  than  that  from  cows  fed  on  raw  cotton 
wed  and  but  little  more  than  one-half  od  much  as  that  from  cows  fed 
m  cotlou-seed.  meal.  The  butter  from  steamed  cotton  seed  is  superior 
□  ijuality  to  that  from  either  raw  seed  or  cotton-seed  meal."  The 
Texas  Station  fiiid^i  it  adrsniageous  to  boil  cotton  &eed  for  steers. 

HOISTEMINO  AND  SOAKHIO  FOOD. 

Three  stations  have  reported  comparLsoitsof  dry  with  wet  or  soaked 
ood  fur  pigs.  The  food  con.siatcd  of  shelleil  corn  in  one  case,  of  a 
Dixturc  of  corn  meal  and  shorts  in  another,  and  of  a  mixture  of  corn 
DCftl,  shorts,  and  linseed  meal  in  a  third.  In  every  ease  the  pigs  ato 
uorcof  the  wet  food  and  made  larger  giiins  on  it.  The  additional  gain 
VBB  ttstiaJly  duo  to  tlie  larger  amount  of  food  eaten  when  moistened  or 
caked.  Thu  Kansas  Station  has  just  reported  an  ex)>priment  in  soak« 
Dg*  com  for  stcvrs.     The  uhuUcd  corn  for  one  lot  (5  ittvcrs)  was  soaked 
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until  it  began  to  soften,  and  tb&t  for  the  other  lot  (5  steers)  ttos  fed  ( 
From  ])4ov'oiiihcr  T  to  April  6  the  lot  on  soaked  com  ato  ^2  budl4 
corn  and  g»inrd  l,C.'i2  jwurids,  -nliile  iho  othiT  lot  sto  290  bushel 
corn  and  gaiiinl  only  1^46^  pounds — a  diiTercncc  of  l&l  pounds. 
ia  their  bettor  condition  the  steers  fed  soaked  corn  brmig'ht  a  hli 
prinp,  giving  n  halanro  of  ?25.50  in  favor  of  soaking.     Tho  ooncit 
is  that  it  Trill  pay  to  »oak  com  for  steers  if  it  can  bo  done  for  6  ce 
bushel.    Soaking  wheat  for  pigs  is  quite  gcnernlly  recomtneDdod. 

CTrrriNQ  coassb  foddsb. 

The  Mflino  Station  coinpured  the  value  o£  chopped  and  uncho; 
bay  for  cows,  and  found  no  evidence  that  the  choppinfj  had  any  effect 
The  Indiana  Station  found  that  titecrs  made  better  guinH  on  eut  tliaa 
on  untiut  t*lo%'er  hay.  Cutting'  corn  utavi-r  was  found  adviintageoas  ai 
the  Wisconsin  Stutioii.  In  reference  to  cutting  coarse  fodder  Professor 
Henry  saja: 

Thero  slioiiU  be  a  eood  feed  CTttt«r  on  every  clairy  fAtm,  wtofnl  for  nilo  BUIng  la 
tlie  fall  and  for  chalS  n^  fott]  in  tb«  nHntcr.  All  comet&lks  should  be  pat  thraoi^ 
tfaii  machhie,  tor  then  they  nrp  in  better  condition  for  feediOR,  and  !he  coarser  por- 
tiona  left  ancntcn  arc  in  good  form  for  bodding  and  tbo  manum  heap.  Lodb  oom> 
tt&lks  am  a  nulsBiira  in  Uio  leoiUng  manger,  wcrtliltwi  for  beildlo]^  luvl  troulilcBome 
in  tba  loaniire  pile  ftltuiy  famicra  flu<i  Jifliciilty  in  f««dii)g  cut  coruUUu,  mom 
BoniRtiine*  UiA  cov»  rviuso  to  eat  tlu-iii.  In  a  f«w  euta  *o  havo  fouml  that  Iha 
Eibarp  ends  of  the  CDmstaUu,  when  cut  certain  lengthi,  lajore  the  raontbaof  lh«  com. 
"Whoro  thoy  aro  not  well  eaten  tho  cauBc  is  often  due  to  oTcrfeediag,  or  endt^Turing' 
to  have  the  cova  live  on  too  limited  a  variety  u[  fcxnii.  Keep  1h«  manprn  oleao  aad 
feed  the  <riit  fodder  with  rare,  and  oaiially  \wy  little  will  be  left  over,  and  that  ooly 
the  niatwet  ixirlJixi.  Exptrlmeala  at  tbo  Witmntiiii  ^'Ulion  shuw  that  with  th> 
varielieeof  com  raised  there  much  mora  ol  the  cut  Dtalka  will  be  eatea  than  Lf  fed 
tmeut  under  the  satno  couditiunif. 

THZ  TALUZ  OF  SUCCnUEXT  FEEDS. 

The  use  in  this  country'  of  eomo  kind  of  succulent  feed  nearly  tiN 
whole  year  round,  to  keep  up  tho  appetite  and  the  genei-al  condition 
of  thcauitnals,  has  become  quite  general.  In  Europe  roots  are  lorgoly 
grown  for  this  purpose.  In  this  country  roots  are  not  grown  to  any 
great  extent  in  co]n]>ari8on  with  com,  which  fuml^h^i  a  larger  and 
cheaper  supply  of  food  material  from  a  given  area  than  any  otlicr 
crop.  The  work  of  tho  cxperbueut  stations  has  shown  that  fodder 
corn  yields  about  twice  as  much  dry  matter  as  a  crop  of  roots  grown 
on  the  same  land.  'While  tho  dry  matter  iu  beet  roots  is  somewhat 
more  digestible  than  that  in  corn  sUago,  it  has  been  found  in  feeding 
erperimentfl  that  dairj-  cows  fed  rations  consistingquite  largely  of  cither 
beeta  or  silage  bnvo  given  rather  better  returns  for  the  dry  matter  in 
the  silage.  The  loss  of  nutrienU  in  presen-ing  corn  In  tlie  form  of 
silage  and  as  dry  corn  fodder  b  about  tho  same  when  careful  methods 
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I  m  cm|>loyed,  hat  feeding  trials  Trith  dairy  cmra  hnvtf  Khown  that ' 
^f3a^  f^vvs  mlhpr  bwHe-r  result*  Ih.in  n  cornwpoiidiiiff  amount  of  dry 
icom  foddiT.  Furtheiinorp,  then;  is  loss  Tvssto  in  fwdinjj  it,  an  tho 
%nimBlfi  cat  tbc  butbi  rvadily  in  tho  forni  of  silage,  but  reject  them  in 
I  the  form  of  com  fodder,  even  when  cut  fine.  Silage  proves  nin'Te 
iKCPptabIc  to  Hock  than  dry  fodder,  and  tbcy  will  cxnuutne  a  Inrg^r 
tsmount  of  dry  matter  in  that  form. 

Tbo  use  of  succulnnt  food  in  tbo  form  of  com  silago  hu,  therefore, 
bcoonio  vi;ry  praraloat  in  localities  n'hero  rom  Is  ii  lending  foragai 
crop.     It    \a   fouftd   adapted  to    nearly  all  kinds   of  farm  aoimabf 
iocludin^^  botucs,  sbeop,  and  pigs. 

BOILIHQ. 

Tbia  term  is  used  to  moan  tbo  feeding'-  of  fomi  aninialf;,  more  or  Iors 
eobliocd,  oo  green  forngo  frosh  from  tho  fields.  The  pmctioc  is  nioxo 
prcralent  in  oldp-r  oountria-^  nhi-rt;  land  iw  expensive,  and  h  coming 
into  lue  in  5oroe  localitie;:  in  the  voHlern  fmrt  of  thin  country  tn  siicb  an 
iMtenl.  as  to  entitle  it  to  rcw^nilion  115  one  of  tbo  syHti-nw  of  fui^ding. 
I'artiiLl  soiling  in  mucii  mun;  conuuon,  Id-ing  n4i(;d  ujxjh  to  carry  tbn 
■aioials  orar  a  period  irbcu  pastures  ore  short.  Under  tbo  soiling 
Sj-stun  a  lAiger  nuii)lH?r  of  unimals'I^n  be  kept  upon  a  given  acrcago, 
lad  by  allowing  ojK-n-uir  t'xeri'i^o  in  a  Inrgn  3'ard  or  ptutuno  tlie  pmu- 
tice  has  been  demoostrotcd  us  entirely  fensiblc  for  dairy  animals. 

eon^iNo  DATKT  cows. 

Tbo  WiAcon^io  Station  found  that  1  acre  of  soiling  crops  was  Mjuftl 
(oabout  •2t  aon-vi  of  good  Idue-grass  jjasture  for  feeding  dairj'  cows,  iind 
the  Connceiicut  Slorrs  Station  k<?pt  i  cows  from  Juuu  1  to  November 
1  on  soiling  crops  produced  on  2i  acres  of  land. 

Tiie  N«w  Jersey  Kxx>orimcnt  Station  baa  licen  conducting  n  pmcti* 

cm]  trial  in  soiling  dairy  cows  for  a  num1>er  of  years  past',  and  finds 

'  that  (vuplato  flc^ng  ia  entirely  praeti^'ablc,  i.  0.,  tliat  groen  forago 

crops  reajr  serve  as  the  eoU  food  of  tho  djury  herd,  a.^idc  from  tho 

gmjn  mtion,  without  injury  to  tbo  animals  and  with  a  considerahlo 

'  saving  in  the  cost  of  milk.     A  forage- rotation  system  has  been  worked 

lOUt  im  as  to  furnish  a.  continuous  supply  of  green  crops  (broughouttlio 

mmaon.     One  arre  of  aolling  crop:^  produce<l  AutScicnt  fodder  fur  an 

^oiraleot  cd  Si  coir^  for  six  months.    Bye,  corn,  criniiwn  clover, 

itfalEo,  oats  and  peas,  and  tbc  niillets  have  be>en  found  to  funu.sh  food 

{■ore  enmocutc-ally  tbau  any  other  green  crops  iu  tint  locality.     A 

grain  ration  was  ahwavs  fed  in  addition  to  the  soiling  cropt. 

Tbo  tftatiou  bald;i  that  ^'  where  compietc  soiling  i^  not  praoticalilc  it 
*111  pay  to  grow  forago  crops  to  supplement  paaturago  during  drought 
or  nhortafni  '^^^  to  otlier  causes,  and  thus  furnish  a  iuSiciont  and  »>n- 
linuoui supply  of  food  from  the  farm."    The  lulded  labor  iuvolvi 
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growing  ami  liarrcstinf^  tlicso  green  crops  sIiodIcI  be  takca  ftc£ainitd-| 
As  an  avcnigo  covr  or  steer  will  consume  from  60  to  100  pmrndirfl 
grocn  forage  a  doy,  tbo  lubor  Jovolvtd  iu  supplyiuj:- grcon  fooJ(*i[ 
lat^herd  is  quite  an  item,  Pdi-tial  soiling  projicrly  contlncli^i' 
bo  found  B  protitolilo  practice  on  miiny  farms,  ennWinif  more  . 
be  ki'pt  and  ituiiritainin^r  a  roDt!uuuu.<^  flow  of  luilk,  and  gocd 
in  the  cuse  of  Ktverii,  thruugbout  tlie  seosou  wbea  pastureit  are 
to  be  short. 

COKDUffElTTAL  FEEniNG  SITTFFS. 

A oonsidcmWc  miraber  of  propriotarj'  tirtic-lcs  hoM  under  tradei 
»re  found  on  ttii*  iniirki'tH  in  tbin  country.     Judj^ing  from  lJie< 
to  wliirh  they  ure  ndverlised  and  stutiiitics  ■wliicb  hiivo  lioon  c*>t 
from  (eod(_M-!(,  iho  mnployuicnt  of  lliosi;  prepared  or  rondniipntal  tt 
must  he  quite  exttnuive.     Extraviif^nt  tlaimsurcuiadi;  for  (lienml 
their  effect  upon  the  general  heaJtli  of  aainmla  and  Ibcir  feeding ' 
or  their  aljility  to  intToose  milic  production.    Tonic  orni'  "■ 
ortie^  ai-ti  claimed  for  iimny  of  Ibcm.     Tliey  f  rorpu'ntly  •■ 
quartUty  of  salt,  some  foim^reck,  arouiatitr  Bocds,  charcoal, 
snlts,  sulphur,  cayemio,  (fcutian,  giii^r,  etc. 

Analyses  of  samples  of  these  feedinj;  stufis  collected  from 
time  show  tlint  none  of  them  can  bo  rcf^ardcd  as  conccntiut'ed  fe 
tho  cominon  acceptation  of  tbo  term.     Tho  basis  of  tho  better  < 
linseed  or  flajwood  meal  or  some  cereal  by-product.     They  ure 
sold  at  exorbitant  prices,  raiij^iuj,'  from  10  to  20  ccnCa  a 
Neither  the  claims  made  for  their  \-aluftble  properties  nor  tho 
isupplyinir  tonics  or  medicines  with  tho  food  will  justify  tlio  tt 
buying  "such  materials.    Tho  Connecticut  Stato  Kxperiment 
has  receutly  cxpoi^od  a  number  of  these  condlmcntal  focda  for ' 
cinims  wholly  without  ground  were  made. 

Tl)c  mildl)'  cumti^'o  properticfl  of  tho  farioos  druga  used  In  Ibeee  fcola  i 
unil«r9tociil  by  most  d&Iry  lanneni,  an  well  a»  their  llniluibtnA    The  elaiiBa  I 
the  um  of  con(limcQl«  Bad  ipicM  tlio  digcetibilU;  oE  food  eoit  t>«  tncrCMtdt ' 
ihlfl  viay  a  Bavlng  of  fnoiUiiif  rjiti  \n:  rtfi'rt^-i1,  huvi!  mi  liusia  hi  ImjL    3?o  ezf 
ba\t!  iIiDiuuiutmloJ  <ir  iiuuloi<vt?ii  prul.inl.'le  mi(.'*i  -iti  c:tffi.'i.-U 

IHSPECTIOH  OP  rEEDnrO  STTOFS. 

A  niunber  of  tho  Kaateru  States  have  passed  laws  reqalrlug  tbi 
oompositioa  of  certflin  classes  of  feeding  stuffs  bo  guarantcod  lijj 
manufacUirers,  nud  proTidinp  an  inspection  of  these  poods  to  . 
the  guaranty  U  complied  with.    These  lawa  apply  only  to  the  m 
concentrated  feeding  stulls,  especially  tho  by-produeti!  and  luisced  I 
not  the  eercnl  grains  sold  as  6Uch,     Tho  in»«pection  is  uifiually  in ' 
of  the  experiment  ntation  and  is  Disn.iged  very  similarly  to  tbo  fd 
eor  iiusptivtiou.    Tho  resulUt  are  published  la  buUetiua,  wbicb 
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&  (inaar  to  jndgfl  es  to  tbe  reliability  oi  these  goods  and  otssist  him 
k  nmkiag  vi  ccodoidu*sI  iwli-clioa. 

UECESSJTS  FOS  IKSFECTIOIm. 

Ihe  Bced  for  thU  iiK-ipeftion  arUes  from  the  quite  wide  ramtion  in 
composltifm  of  manr  of  tl)«  by-prodtictn,  ihr  iNinfuKion  of  niiniM, 
b  the  t-as«  of  thp  by-producUt  from  stiin*li  iniiniifavture.  tbi-  birge 
Bomber  uf  uiixed  feeda  wbicb  arc  put  upou  the  murkei,  under  prtipri* 
etaiT  names,  and  cbo  occasional  tendency  to  mix  wtlb  tbo  material 
nbitaoees  of  Inferior  raluo.  Tbe  variation  wbich  occurs  in  tbc  com- 
poutioo  of  souie  of  tbe  most  ctimiilou  funtXMilrutod  feeding  ctuffit  is 
roilily  shown  by  tho  conipilatioo  uf  auulyHCA  given  at  tbe  end  of  tbis 
lU'tln-  Wheat  bran,  for  example,  varies  in  pi-ott-in  all  tbc  vrny  f  mm 
to  1»  iKir  ouit,  wbciit  middlings  from  U>  to  ao  plt  cent,  buckwheat 
dliucs  from  :J5  to  31  per  coot,  cotton-aeed  meal  from  23  to  50  per 
etc.,  while  the  ^-arious  niatoTtJiU  sold  iindt-r  tb«  name  of  gluten 
liavi!  beien  found  to  van,-  from  le*(*  tlmn  20  to  over  40  |»t'r  i-mc 
\-ariationii  arc,  for  tbe  most  ])art>diicto  digbt  difri>iTncf:«  in  tlra 
of  treuliiiiMit  and  in  thK  original  material  used  rather  tlmn  to 
leration.  but  Iboy  ftre  Donc  the  leso  misleading  to  (bo  fanner. 
In  Ibe  trade nameiiWfbieli  have  been  given  tothoditfoiTnt  by-prodiieta 
punfu^ion  li:ts  anst>n.M>  thalonly  one  familiur  with  tha  pi-occssea 
Duinufartun>  <-oiild  tell  th«  cla.ts  to  whieb  the  differtMkt  luatertals 
In  sonic  OLse.t  the  niuncs  ap{M-ar  to  have  been  pui'poi'ely  mado 
vc 

recent  years  thcro  bare  bc«n  a  largA  nmnhcr  of  mixed  stock 
Md*  pkced  upon  Uio  iniirk»'t  for  whieb  extmordinary  claims  bavo 
jftcn  been  niade.  Some  of  thoso  serve  as  nn  oiitlpt  for  the  light  oatg 
uti  bulls  f  rntn  outniujil  ra(rti:jrie.s  and  other  by-produrlj*.  One  8o-ciille(l 
eoQccntnUed  dair)*  feed  recently  rcpt>rl4*d  uix>n  i.'ontuined,  on  tbe  avor- 
lgC:,k-»^  ibanS  i>crcv.'ntof  prolnlnaud  '6A  i>ercentof  fikt,  vrliilc  it  had 
set  ^  ptrt-  cent  of  filter,  vrhicb  warrants  tbe  conclusion  that  it  ia 
•<ooc«ntnit*'d"  in  IJlier  cbiedy. 
Novcrycomttderabluatnuuntof  uetualadiiltetBtioii  has  been  ohs^Tved 
tb«  c«iiintry.  aJtbough  ground  cotton-ceod  Imlls  havo  been  mixed 
irilh  cottou-seed  meal  and  peanut  ehell»,  oat  bullr^,  and  dia'ilar  products 
vitb  other  umteriuls  iaauiauner  that  muiit  be  coitHidcr^xl  adulteration. 

BOUS  RESULTS  OP  ZNSFEOTION. 

Tbo  fcenllng  .stult  inHpectlou  protectii  tbtt  farmer  from  fraud  in  the 
tocnc  way  that  tbc  fertiliiEur  inapectlou  does,  and  gives  hint  the  benetit 
iof  a  guaranteed  composition  in  buying.  The  rcMilt  of  tliis  inspection, 
vhit-h  bii^  inwn  in  (>|>ei-ation  for  a  number  of  yearn,  has  been  quite 
Diai-k*^  in  driving  inferior  graded  of  gootls.  like  wdiilterated  eotton- 
^  meal,  out  of  the  market,  and  tcuduig  to  bring  aliout  grciitcr 
^^Honuity  In  eouipoiiitiuu  iu  the  ca&o  of  btaiidanl  by-products. 
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APFENDTX. 


ooarPOSmoN  of  feedino  stttpps. 

In  the  following  table  the  composition  of  a  larg^  number  of  f^'>d!n[» 
ettiffN  in  (xmimnn  use  is  given  from  American  sources,  provious  tahlps 
"being  n-rim^d  for  this  purpose.  Not  only  are  the  aveniges  g'irea,  but 
kI.so  the  highest  end  lowest  result  found  for  each  in^'cdient  in  the 
vuriouM  umterinls.  That  is,  in  the  eai<e  of  the  miriinium  and  maximum 
the  fipures  giveu  do  not  represent  the  results  of  siujjrle  aaalyscs,  bnt 
nre  the  highest  and  lowe^it  rri^ultu  whi<-h  have  been  found  in  the  coie 
of  each  iii};red)ent.  They  are  j^ivau  tosbow^the  Uuutj;  within  which 
each  iugrcdient  baa  been  found  to  vary. 


F^tdiDS  stuff . 

Wntcr. 

.full. 

nbcr. 

tice 

»XU*tt. 

FU. 

sour. 

MS. 

1                      onsBi  iMiioni. 

,  CotDlodder;) 

1         Fllnl  TurtntfM— 

P*tH, 
Al.> 

9a.t 

»T 
IS.  7 
IT.l 

«!.« 

3a.o 
E«.e 

HI.  7 

ma 
n.i 

61.  A 

OS.  a 
».a 

6T.9 

;i.3 

S».9 

74.6 
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4.0 

1..'.  ' 

T-(i 

4.U 

Wli«nl  mi'ldllngi: 

,J 

Atitbkc 

nil^dl  Rhntta: 

4.0 

«l1    ' 

4,J 

niiviil  •rrwHlnsa: 

iT 

;i.:s 

s.o 

lUcc  bcan^ 

s.; 

10.9  ' 

H-H 

m.^  tiulti: 

fl.S 

U.ll  ■ 

II.I 

SlKO  vniMi; 

r,..! 

KO  ' 

Bnciinheal  br«n: 

.4I 

Aft  ' 

Biickwh(.iit  inldd  1ln}.'> ^ 

6.T 
(i.7 

g.1 

7.« 

2.4 

ri.o 
a.7 

11.S 

■      lfi.0 

ia.1 

D.G 
A.  4 

.1.3 
ll.G 
3.9 

l.S 
4.'< 
3.U 

n.s 

IT-S 
S.0 

n  i 

1.0 
1.0 

Coit.in-gtal  ktHt; 

■CoiroimMrcl  rueal; 

■Cotton. 4c«d  bii11«r 

Llmcpr!  mml,  olil  linji-ias; 

MnKlmiim 

Uiisonl  nieol.  BOW  iin«'.-s: 

Pcnmil  raf^t.l 

Peanut  huil^: 

'Uustlf  European  aoalrset. 
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Componiion  of  feeding  gtufi — Continued. 


FcedtsgrtaO. 

Witei. 

A^h. 

Pro- 
tein. 

Fiber. 

Sllroiten- 

freo 
exirocL 

F.,. 

Num- 
ber of 
analf- 

v4sn  rwmvcn— eootiniied. 

BI.7 

Bi.fl 

S.6 
10.8 
«.« 

80.3 
90.7 
87.t 

88.3 

92.6 
■t.4 

89.3 
91.2 
M.« 

82.2 
93.3 
■t.O 

99.2 
M.6 
M.8 

S.SS 
8.38 

L« 

6.40 
12.  U 
I.8A 

6.08 
6.44 
«.S7 

3.79 
9.74 
6.M 

ftrrt. 
0.1 
0.7 
0.4 

2.7 
4.1 
1.1 

0.4 
L2 
0.7 

0.G 
1.0 
0.7 

0.6 
1.4 
1.0 

8.7 
12.1 
10.8 

2.1 
6.4 

a.s 

26 
8.9 
t.3 

1.9 
2.6 
9.S 

17.3 

214 
19.8 

Feret 
6.4 
7.2 
6.8 

GG.4 
69.6 
68.4 

S.1 
6.1 
4.9 

3.8 
5.5 
4.7 

PtrO. 
0.1 
0.6 
0.9 

0.T 
1.7 
I.S 

1.7 
6.S 
8.7 

0,2 
2.5 
0.9 

J 

tor— 

VkolcBdlk: 

3 

783 

Ma  Bilk,  tfcau  c^j«d  by  melting; 

•8 

0.7 

0.4 
0.9 
0.7 

0.3 
0.6 
0.4 

3LS9 
43.64 
S».8)( 

11.72 
21.70 
17.39 

8.1 

1.7 
6.2 
S.S 

e.> 

1.2 

«.« 

S.20 
48.63 
St.  49 

36.09 
BS.81 
49.71 

S.MO 
66.20 
4H.S« 

24.22 
.S8.71 
S8.86 
34.00 
90.30 
16.90 

40.76 
48.09 
44.76 
IO.&I 

15.00 

17.88 
16.83 

8.21 
15.63 
13.93 



6.9 

2.5 
6.6 
1.8 

4.4 
6.8 
t.1 

0.3 

0 

iMteniUli 

5.4 
0.6 

0.0 
0.2 

t.I 

7.26 
21.80 
10.31 

12.31 
30.90 
18.51 

6.83 
19.50 
19.90 

5.89 
13.06 
10.49 
9.K0 
90.60 
93.13 

11.44 

in  70 

17.11 
1. 8ft 

4.67 
6.36 
6.47 

4.82 
7.40 
0.1S 

86 

48 

36 

■MlorfaeHKiap: 

"'.'."'.'X'.'.'.'.'.'.'.'.' 

33 

McttorbccfiBcal: 

1 

1  .   ■  ■■" 

14 

■MttadlioDe: 

.l 

r 

7 

34.90 

26.  C* 

4.10 
8.16 
b-OX 
7.77 

S,66 
10.80 
8.49 

7.23 
1LI6 
9.10 

92.80 
]&.8a 

2.52 
3.0! 
9.64 

2.67 
2.96 
9.81 

1.90 

(hlbOfHI                         - 

IriltdbMtbone: 

r 

6 

f 

3 

Lo.  I^aluy  Food:" 

2.m 
5.13 
4.&« 

4.33 
J.20 
6.48 

60.16 
64.85 
69.01 

60.49 
63.47 
63.18 
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SWEET  POTATOES:  CULTURI-  AND  USES. 


tKTItODUCnoN. 

The  Mwoet  jKitato  {Jpuimut  fioUtUtJt)  \je\ot\fn  to  tin*  morning'- 
luiiUy  (/V»HrfVi*»(/«ow).  The  enlarge  root  i>  prized  nn  u  vi-gi-tahl 
«htk-  thr  lonj;^  vines  are  not  genernlly  utilized.  tUthoug'h  of  rnluf  art 
food  for  livr  *<.tOck. 

Autboritict*  ban*  not  liwn  iih!*'  to  ajfrw  wh^tln-r  lhi>  swppt  p<.il 
own  \X»  origin  tu  Ajiicrim  or  lo  thv  TmaI  lodieti.  In  the  wunni*r 
Tt^on^i  of  Imih  th**  Ea8t^rn  and  the  Western  L-ootiuentx  it  Is  I'xlcn- 
■ivrly  rultiraU'd. 

\<vnrdin|y:  tu  tho  c^nntusof  18^,  the  United  Stnto.s  pr(M]ii<-i\-<Hnniiftlly 
m  prund  niimlM-Ts  H.'XN'.'kX)  Imt^heh  of  sweet  potjiloe^.  The  eif  bteeo. 
ti(ate^  ^«TDwing  tbe  greuleHC  qtuuitilieti  an'  ili  folluw^: 

S.*ih  OmUna S,««»,391     Loobiana l.»12, 


i.rt«jn» 6.6lfl,317 

Trtv , 5.S0fi.4W 

AMmam 4.3.-W.I70 

MteMpri 3.20;.I2f> 

f*««h  (VnOlna -..  3.0«1.(>40 

rirxiDia 2.816,011 

Krw  Jemy 2,2&I,9U 

IVmMBR I,V78.6S& 


Arkaiiaaii 1. 822, 

Fkiriita I.'rt. 

Kenturkjr ^^^ 90*.  12ft 

MMKiiiri  .,..'.,............  .  fiOl.iVil 

KaiMH ^33,»Mt 

Illinois «I.12R 

MatrUnd -MW.frW 

tW«w»« »S,8H 


New  .lerHL'V  i»  the  most  norUierly  Slate  in  whir-li  j^weet  potiit«ej*  lire 
tUvosivcly  cultivated.  However,  gotx]  rmpis  have  been  inntunn]  at 
Geneva,  N.  Y.,  and  Lincoln.  Nebr..  on  the  grnund-s  of  the  iigrieullural 
cxpi-riiiietil  stations.  In  {,^nleni«  hIiII  further  north  thn  t>weet  potato 
ba<>  hwxi  i-ulti>-atc<l.  Maine,  for  example.  ii>  ercditvd  in  the  la^t  census 
with  tit;"  bushels. 

PBOPAOATIOK  DT  BET8. 

The  sweet  potnlo  is  most  commonly  propujpited  by  mcflnft  of  thf* 
iMdn  or  MhuutM  fnun  tbe  ruot^  The  rootn  are  |)I]inle<il  in  open  l>edf<, 
«J<I  fnunciii,  or  hotbedn,  mid  the  bmU  or  shootK  whieh  develop  nri« 
rpBir»vi-<I  and  tnini<planted  in  the  lield.  In  somt*  locnlilieH  tbe  euttin^ 
iirtieetions  f niiii  the  vini'.s  .M-cunHl  by  the  iiliove  nielhod  of  propni^ition 
wv  tmti-Hplunted,  iind  the  plants  Ihuit  obtiiini^d  prtxliiee  the  bulk  of  the 
rmp.  It  U  |MK*sible  |o  propafjato  hy  plaiitinff  true  ^^eed  <ir  by  pliiiitin|r 
[wrtiont"  of  the  niot,  an  with  Irish  potatoes.  The  Mweet  jwtato  rureJv 
raaiDiTM  M>pd  in  the  United  States,  although  true  M>edN  linvo  l>e«n  pro- 
dneed  in  preenhoiiM-H.  The  wprouti*  or  shoolw  front  tbe  pirnnt  r»JOt 
haiT  diffi  rent  loc-al  iiamws.     In  tJu*i  bulletin  they  will  l»e  ivfurrvd  to 


T8I  rhXm  BKD. 

If^wurp  the  ivtt<  f«r  Irnnhpliiiilitij;.  tho  cv(*s  or  Innin  on  thesi 
p«wt«>  iiiiisl  besproutwl.  Furthu*  purposcc-ooaidprnMo  heat  if  retjuu 
am)  i^miinatiun  takt>.>t  placv  in  t>Hpei'intly  prrpHrcd  itpen  bed^,  tni 
fnuiiL's.  (ir  in  IiotUnU,  lln*  kiiid  of  \mhI  uspiI  {ti'iM-ndiiiit;  »ni  riif  rlii 
and  (in  t  lit*  dcjfrpe  <if  fori'iiig  ilcxired.  Tor  an  piirly  i*rop,  twiUuin  i 
m  desirable.  Thiit  in  provi<Ii-d  cither  hr  thi^  fcnnuntntion  uf  ttuuiiu 
by  Ilu<-  Ill-Ill  fn>iii  H  Nruiill  fiimmv,  t\n:  foniu-r  ii>i-t)iod  Iseiny  nuMtj 
i|U<Mitl_v  i^mpliMvd.  Tlif  lutl<;r  inctliod,  bciwovor,  permits  uf  u 
(■(iiiipk-tc  ri>f  iiliition  of  the  ammiut  of  heat,  aud  hasj  other  mlvnnt 
which  ri't-oinnu-nd  it  tn  those  who  cultimto  the  sweet  potato  on  ■  I 
M'Jii*^  for  iiwrki't. 

Vor  ihe  !4wep>t-pntato-p1»nt  beil  selerta  location  somewhat  pror* 
on  tin-  nnrlli  f*idi%     Hiiild  lui  (injiniiry  plmik  c^ild  fnuuf  li  ft-cl 
ikrtd  uf  tiny  h>ngth  dfi^iiTcl,  fii(*in>;  Uiwanl  tlic  south  and  huving  it-^  i 
wall  ACTcral  inches  bij^bcr  than  its  ^loutfa  wall.    Ou  tlic  uut^'del 
(lipt  Mgaiiwt  Iho  frain«  and  protect  th*»  lied  ajininst  <lr«injijrf  wat^-fj 
ft  shallow  drain  uruund  the  outj>ide.     Protect  tho  IhM  itipiinsi  ninlMj 
menttHof  a  drain  or  by  planking  the  fnuue  below  the  Kurfm-oofl 
ground. 

\Vithin  the  frame  remove  the  earth  to  b  depth  uf  3  to  l:j  inrk 
hpreud  a  thin  layer  of  leftves  or  litter  on  the  Ix^ttuinof  Uh'm  exninti^ 
to  ari8i»*t  in  draining  the  bed  and  to  retain  the  hpat.     Then  on  lliiif 
tt-T  plat-e  11  luy(>r  of  manure  2  Ut  i*2  InfheM  thick,  the  tbiobiies^  of  i 
layer  di^pnndinjr  on  the  nimiunt  of  heal  ri>(piired.     I^vel  and  pndcl 
manure  and  cm  it  place  a  layer  of  sand  or  noil  It  to  ."J  in»'hc.x  thii-k. 
this  pl«*T  the  swci'l  jHiliitocs  in  >i  horizuiiial  jiowition.  not  Imicliin^t 
other.    If  \arg(i  root«  are  iwi^d  they  may  bv  split  Irnglhwi.si".  jil 
the  cut  surfnee  downward,    ('over  with  mnd,  .-^oil,  or  fine  w(K»d.«  < 
until  the  iip|>criiifi<'of  the  sweet  potato  is  covereil  iit  lejwt  1  inch* 
or  bi'tter  "i  to  H  inehew  diH!p. 

After  the  sweet  potatoes  are  rovennl  the  np|M>r  surfiu-e  of  (hei**| 
within  l1i)>  frunic  will  \n'  citlit-r  nn  ii  level  wilJi  the  f^rotind  <iuiNt| 
or  I  tu  6  incheN  aliove  the  levfl  uf  tlie  surrnunding  Hoil.  iirrnnli 
the  deptttof  exravation  inude  in  ntai-tinf;  tiie  ta^d.     A  Unl  with  il--^;^ 
faeo  eonsidornbly  hiffbcr  than  the  surroiiadiny  soil  L-  Iwtter  dmiD 
but  ih  linldo  to  Muffor  from  drought  or  to  require  more  waUinii); 
II  liiwt^r  Iwd. 

llie  ainountof  manure  required  depends  on  rlimate,  i^eaAon,  chs 
of  imuiurt',  and  to  »  !e*H  de^Tw-  on  some  other  faetonc     Expcrif 
growpi-B  in  loralitim  when*  early  HWeet  |x»latoe«  ore  gmwn  for 
endeavor  to  iir«o  marh  an  amount  of  manure  An  will  keep  the  soil  ar 
the  bedded  rool»;  iit  atwut  75-^  to  *M>'  K. ;  during'  the  tirsl  few  tlayfti 
bedding,  the  Koil  U  >^omotimes  allowed  to  warm  up  to  85^  or  Htt".    loi 
Gulf  States  the  u»tia1  depth  uf  tnunuro  is  ^  to  f>  ini'het).  while  !■  ' 
•lerttey  a  deptti  of  12  inches  jx  not  uneuuunuij.     The  manure  Khoulill 


'> 


oonnw  hnrxp  raaiiurp  which  hw  not  been  repeatrdly  hrated; 
i*n  iipiilird  it  dhinild  hi'  riiatsUMiL-cl .  aiul  then  leveled  tuid  ixu'ked. 
Lbr  S<iullii;rti  Slatnt  a  lav<^r  of  :iUt4  liichenof  thorough) v  mui'>tfnt>d 
|onM(!Cd  ).■* in)motimcs  i<ub^titutcd  for  manure.  In  i«onie  loralJtieain 
South  it  ji*  ('iwloniury  to  <x>vt>r  tho  iMKldcd  swwt  iwitatocs  with  '.i  or 
ilii')u<9  of  soil,  nnd  wbcii  th(>  spnmtH  iin>  nearly  ready  to  coiiii-  iiji.  lo 
:e  off  }  nr  'i  inohtw  of  the  eovoring'.  This  .turves  km  a  cultivation 
<!psti"oys  w«M>d(i  if  any  an-  |tn\ti'iit.  If  Ibi-  |><>tat4n->  an-  i-nvfivd 
Ilfiw,  H  thin  I'uvcriiig  of  earth  iimy  lie  added  juHt  lu-*  iW  rtprouta 
I)  to  ap[wur. 

ho  movfthlo  cover  of  the  h<'d  may  h<«  pjthor  of  litter,  tMrni-ds.  rloth, 
l^liiss  dt'p4'ndiiiir  on  t*litiiut4>,  :*pii.hi>ii,  and  di'jrrce  of  foreinjj  (Icn^vd. 
in  m<wt.  RatiMfnct'iry  when  un  fturiy  crop  Ik  doNired,  hut  il.<<  i>x]iensD 
|rain<it  its  iLM*  in  many  itwps.  and  cloth  oiU-d  with  Iinsi-«'d  oil  Is  siih- 
ttitfd.  The  liilH>r  involvM  in  moving  littnr  of  any  kind,  lus  pinw 
edlcM.  t^tniw,  innmh  hny,  etc..  to  admit  thn  ttun  during  ihv  wumier 
rt  of  the  ilay  Is  <-<-iii-sidcrahIe.  and  in  niostt  caws  a  cloth  cover  is  mow 
fci*ifH<''t4H"v.     Afti^r  the  npniutu  ap[>ear  alrovp  ground  they  Khotild  1>« 

rjflicrH'd  hy  a  proeesM  of  gradual  exposure  to  the  outwide  iiir.  rai.sing 
rvmoving  the  cover  in  )iuita)>le  wcjither.  The  lied  should  l»e  kt'pt 
faUit,  iiut  not  wet.  If  neee-ssary  the  In-d  should  Iwwiitj-rcd  (wforeand 
■er  the  apjwa ranee  of  the  NetA,  and  Mhoulil  )m>  prolt^ti-d  apiinrit  licavy 
Id  odd  raini4. 

Llf  the  h*-at  from  tbt^  fprm«Rting  luanuro  becometi  oxc«<ti«ivo  it  11U13'  be 
nuoed  hy  removing  the  cover  of  the  plant  hod,  tiy  umkitig  i-innll  holet* 
J  the  soil  down  to  the  layer  of  uiannn>.  or  tiy  theuppiieulioii  of  water. 
jThe  pre{NirHtion  of  a  jjlant  bed  in  which  artitieial  heal  is  u-ied  is  thus 
■Bcrilied  l>y  a  Hweet-potato  grower  m  New  Jersey: 

pSeh'ct  a  location  when'  sufficient  rise  can  be  had.  «iy  I  foot  in  SO. 

riild  a  funiKcv  of  hrick  to  hum  cual  or  wood:  if  you  wjcb  lo  uwj  wood 
ild  not  lewit  than  2  hy  ^  by  5  feet.  The  Ut^  of  thi^  furnace  should  Ih* 
Eire.-Misl  aUjut  X  U^t  iwlow  ttie  IhhI  and  *ioven'<l  with  soil  sn  as  lo 
lid  danircr<if  lire.  Take  3  rows  of  5  or  ^^  inch  iilo  for  lines  ami  run 
iMn  alM»ut  tliree-fourths  the  length  of  bed;  here  we  have  a  hot^ir 
v  atiout  1  foot  deep  iniiining  all  under  the  bed.  Cover  tbif*  spaco 
li  iKHirds  and  put  a  Inrard  cbiinncv  at  the  upper  end,  with  duui|M-r  to 
uhite  dnift.  Keep  ilarn[M-r  well  cIomhI  to  hold  the  beat,  ]^4i^^s 
uld  be  ftljout  l:i  feet  wido  and  fi-oiii  4S  to  IIH)  fet-rt  long, 

'II  the  plank  Huor  of  the  Ih.>4|  i.s  spii>ad  a  layer  of  »lM>ut  ft  irichoa  of 
^1  ijrM>il.  On  tliif^  the  {KitaUM>M  nn>  jduced  iim)  lhi>n  covered  with 
rtl)  as  iu  a.  )>ed  wanned  liy  luunure.  The  llui't^  may  Ih>  niaile  of  brick 
it4^  of  tile.  As  an  extra  pii'^THution  again.sl  liiv  a  coat  of  axhestiut 
int  uiay  lie  applied  to  the  woodwork  of  the  IkjiI.  The  iMittiNii  of  the 
ti  tiiay  be  level;  the  slope  of  the  gnmnd  giving  the  mH-essarv  grade 
Uic  flue,  and  the  hollow  iipiuv  l>etwpen  the  lK)ttom  of  the  Ix^d  and 
I*  ground  should  Iw  <'I«MeIy  tKtarded  in.  By  excavating,  the  lK>d  naiy 
brought  down  to  tho  level  of  the  ground  armind. 
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Anvtlier  Kucceetiful  nweet-potato  grower  bas  a  sweet-poUtxi  M  *iA 

fiirnaup  and  brick  fluod.  arranged  as  itbown  iii  Itif  <liA{;i-uiii  tUg.  1).  TV 
Hill's  ii»v«  II  alight  grad*'  luid  tcnninatc  in  a  rhiiniit>y  dirwtlv  ovtt  lb 
fiiriiacp.  The  4-inch  vpace  betwooo  the  double  w<MKii<a  w(illi*tal| 
iii('lo!«n  th?  hot-nir  tipftoc  below  tho  bed  in  filled  with  «ai.wdiist  Tbr I 
liy  4-iiic;h  staAs  of  this  wall,  wbioh  8upport  tho  b<Hl,  nn-  :i  fwi  l*«j. 
EiKrth  '}»  heaped  a^tottt  the  wallu  on  the  outsido. 

pKi(iii»  or  iiin)WTH  »ir  sm. 

The  Hwwt  potalo(»i  intended  for  mhhI  purpu»4>9  Hhoulil  be  Imldi^l 
or  (i  weeks  before  the  date  on  which  it  \»  expected  to  tntiiKpUotdt 
lir^t  lot  of  seta. 

The  aeta  are  laivc  enough  fortratiHplanting-wbtin  ibrir  length  »bw 
ground  U  3  to  5  inches  if  they  ife  .--uffioicntly  tough  to  udmil  of  k»' 
tliiug.  If  they  »re  reiwly  iM'forv  n  .-(afe  date  for  siting  in  the  Ml 
or  hefui^  the  ground  is  ready,  Oeniler  Lvconimeiids  that  liwy  h 
detju'hcd  from  thi-  parotit  nmtM.  hikI  in  n  protected  i<iUiHtion  *'  li<  '  ' 
lik<-  strawberry  plaiit^  awaiting  ti-iui.Hpl anting.     I'heir  farU 


rm.  1  — ewwt-intaui  bnl.  with  turnaw  uuJ  SiMak. 

allows  younger  liprouts  an  opportunity  for  growth.     At  IvusI 
crops  of  .s*it« — thrcp  '■dniwiugs'" — inny  be  obtnined,  although  gr 
dcHirin^  tin  early  i-ntp  inny  lie  able  to  utilise  only  onu  or  two  of 
dntwiiigK.     The  Kweet'potato  plant  \»  very  suM-eptlhIn  t(i  eold.  « 
Netc  can  nut  lie  tmnspliinti^d  with  safety  until  dniigei-  of  friu^I  h  \ 
Sweet-potato  growers  n-port  tlie  following  dates*  a.s  llie  mrlifl 
Tfhich  thuy  cont^ider  it  n&fe  to  net  out  Mweot-potato  plants  for  Ull 
crop;  Near  Jacksonville.  Fin.,  March  a*)  to  April  1;  -South  Car 
Georgia,  AJubama,  Missis-sippi,  and  Arkansas,  April  I  to  }i't, 
southern  part  of  New  Jersey.  May  1  to  15.     For  thp  main 
latter  part  of  May  is  preferivd  in  New  .lerwy.  and  May  and  Juij 
the  Gulf  States.     At  Knoxvillc.  'I'rnn..  at  an  iiltitiide  of  iiIhm 
feet,  the  Experiment  Station  obtained  larger  yloida  by  ti-an^pl 
May  4  tlian  at  earlier  or  I«t*r  dates.     Very  early  planting  is  d««B 
only  where  an  extra-early  crop  can  W  imtrket^-d  iit  a  high  pri«i-l 
gpl  the  healthieMt  growth  of  plautM,  largo  yields,  and  rooln  witlrj 
bett-keeping  qualities,  trantplancing  xhould  be  postponed  until  th 
beeouies  thoi-ouglily  warm. 
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\nviiy  dnvH  after  transplanting  is  ^riprally  i-p^nledati  th<>  sbortf 
□d  n^juiri'd  for};n)wth  l)ef«r«  tlip  tmrly  vuriet'ieif  of  gwi><>l  {M>tatoi>>t 
ready  to  W  dug  for  the  family  tAblcor  for  theiiiarkitL.  though  Mime  , 
ver»  rvport  TS  davH,  and  a  few  even  M  day»,  it-*  tbc  miniiiiuiq^H 
od  hi'tween  tniiisplanting  and  early  harvestinjr.  Sufli  nipid^^ 
JopiuciU,  however,  ia  to  be  exijetrltKl  only  in  peculiarly  favoralile^. 

rwJtb  late  tninKplantin^;,  and  for  early  vfiri(>tii>.-4.  ^^| 

AMOVKT  AXE*  CIIARAITKH  Or  SWXR  IMTATUBt  rnEJ>  rvK  «KKU.  ^^^^^H 
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ace  MWeet  poLatoc-s  of  f!V<:>ry  Nize,  from  that  of  a  cignr  iipwanl,  an* 
letl.  tbe  amount  of  m>pd  potutoc-s  r<><|uiri-d  to  Rll  a  plant  bed  of 
n  dinu^nnion  or  U)  furninli  w^tw  for  an  iicr**  varies  williin  i-erliiin 
>  liinitj^.     The  lar^r  the  potatoes  tbe  smaller  the  amount  i>f  ]>lant- 
spncc  ncccst^ry  to  aceotinnodate  a  )>u&hcl.  the  smaller  the  number 
eta  per  bushel  of  l>edd»Hl  root.s,  and  the  (;reHter  the  numlior  of 
jeU  of  seed  potatoes  rociuired  to  funuKh  seb*  for  an  acre. 
be  sjjoet^!  in  Uip  planl  bed  cuverod    by  t  hunhel   of  lar^p  unree 
iloe;>  hi  ejftinialed  at  9  to  17  K(|uan>  feet;  ]>y  I  busbid  of  nHMtiuni'^ 
J  HKitM,  17  to  ^r>  Miuare  Feet;  by  1  bushel  of  mumlII  jKitaltH'H,  HI  to  33 
ire  feet.    Thftse  limit«  arc  for  roots  bedded  with  eiwtonian*  thiclt- 
,  but  they  hietc  evactnet«s  lM?cRuse  thei-e  i^  no  definite  ^taudunl  for 
nuinin^ir  whether  a  sweet  potato  i»  lar^t.  .small,  or  medium  in  sizp. 
lie  quantity  of  seed  potatoes  required  by  an  aere  v«He»i  even  morftj 
Ay  than  doejt  that  for  u  given  plant  bed,  by  reii><on  of  the  faet  ihai 
morerropHof  8ctHHi-e  produced.     Moreover,  the  mirnlterof  plant 
acre  varies  in  different  locaiiUew  from  5,(XM)  to  10,<MX>.     Hence  tlifl 
>wiDg  -ti^tircH  are  presentetl  only  an  rather  rough  estin)»te&;  Ai 
jrii'uuetl  New  Jereey  truek  farmer  reports  that  h«  is  able  to  uiili w, 
ng  the  entire  plautinjf  Hea;^ori  (which  is  eomparalively  short  in  New^J 
ley),  2,Q00aet8  from  every  bushel  of  i^utatl  iseed  potatoeis  )H>ddedJ^B 
in  two  other  loeatittGS  we  have  an  estlniat'i'd  yield  of  "i.Olit)  sutu 
ined  at  tbe  6rat  dmwing  from  a  bushel  of  AWeet  potatoes  ela^sed^— 
iiexliuni  in  size,  a  r««ull  whieb  e<eeni»  to  be  too  favorable  to  b^^| 
H-'ted  under  ordinary  cirtum-stances.    KxpeHcnce  appear^  to  justify 
^Itowing  apprt>xiinatii  e-xtiinates  of  tbi>  amuunLs  of  seed  sw(wt^^ 
■Dva  required  to  furnish  tteta  (not  euttiiigM)  for  an  acre:  When  st>t:J^| 
arawii  repcat*dly.  small  potiilm's.  H  to  2  Im^heis;  nie<liuni-iized 
9,  :!  to  4  busbeU;  large  polaloe*,  4  to  10  bushels.     To  plant  an 
rith  seta  olrfaiued  at  tirst  drawing,  theee  quaatltioH  t<houl<l  be 
Bled.  ^ 

^ocaliUc!)  where  tbe  ehief  dependenon  \s  on  vine  uuttin^  from  warlj^H 
B,  much  smaller  amounta  of  seed  will  suffice.  A  Texas  faniiei^H 
,ined  from    I    a»?re  of  plant.x   propagated   by  sets  sutlicient  vine 

Ef!t  to  supply  a  or  moreiu-rt^s;  another  in  Florida  cut  from  I  acre 
loough  to  net  out  4  aci'cs.  Thi.t  necc^itatea  such  close  pinning 
growing  vinte  a*  probobly  to  affect  the  yield  on  the  area  pruned. 
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7ta])]K<HrK  that  vurtotr  lu  woll  &n  nizo  \s  a  factor  id  detcmiinii^  I 
quantity  of  M>tfd  potntfws,  for  one  jfrower  ratei!;  Southern  QuwnMj 
fpiit  liijftier  Ibuit  Yellow  NBtMiMnond  in  ifproductive  pdwrr. 
niKithor  con-Hider*  it  neces^nry  to  utte  only  on^-tbird  as  much  xfifl 
Whitf  West  liidtn  as  for  I'mvidence. 

At  the  AltiliaiiiaCollc^  Kxix-ntDcnl  Station  in  181)1  the  train  tDiif 
from  tmiiij;  fU'ls  from  inv^  vathfv  thuii  siiutll  »weet  [Hitjil(M'?<  }n»t 
Ni(l<*mhU>.      At  tli»  G«^urglu   Station   Urgif  »ml  •tnuUI  putata» : 
prm-iiially  idmtical  yieldi*. 

WtiL-tlier  lartifi!  or  t^uiull  potatoes  should  he  selertt^l  for  wf^  i>l 
iiiooUhI  qu&itiori  among  farmern,  aiid  thealmve-nieiitionMlf  .\|ieriB 
iir*--  not  decisive.  Small  potatoes  arc  most  used.  ebic6y.  p<jrlut{f,< 
lU'f.'OUiit  of  tht'ir  iintilnHKH  fur  othi>r  piir[)asi>>i.  It  Ik  inui'li  in  lhi>ir  I 
llmtH  tiufihelnltui-dsit  relutivuly  liirjjv  nuni)>@r  of  st-tM.  Sinsll  ]Mt 
alKtul  nil  inch  in  dianit-itur,  g'l'xiwn  from  vine  cutlEngM.  arL>  prfft-nWl 
tbc  Kiislcrn  Sbon-  of  Virginia,  U'«im«:  tlicy  kci-p  lnHt«?r  and  an-  M* 
togivr  Iiai'divr  Kpi»ul»  tJiim  swwt  |>otatoi-*;'  grown  from  si-Li. 

Thi'iv  an.'  those  who  assert  that  if  small  hhJ  iin«hai>cly  n-oO  i 
piftutcd  lilt  qiinntity  nnd  quality  of  the  i-e.-iulting  crop  will  twii 
otufilv  iitTei-tefl.     For  mniiy  cnltivuled  plmitji  with  trun  x^t^^U  it  Iml 
shown  that  Inrf^n  and  [H>rfei-t  H»edH  yield  l>i<tt(ir  returns  than  snuiill 
deformed  weds.     Thi'.swei't-p«LiU>  nwit.  however,  i*  not  a  se*d; 
it  in  tU^  wme  ria.-w  with  the  Irish  ]iotato  IuIht,  with  whieh  meitiin| 
larfTf  have  gentinLlly  given    hettiT  yields  than  (tmall  {M>la(oc& 
Irihh  potato  eonrinues  for  «  long  time  us  a  .storehouse  of  food  (Oti 
ffi'owinjf  pliint:    hent:e    the    larger  tho    stoivhouse   the    uv«>r» 
oUH  the  growth  of  the  plant:  tlie  sweet  potiito  set,  however,  u ' 
detached  fiY>m  this  soui-ce  of  nourishment  and  in  the  tield 
(Mirvntal  aid. 

While  admitting  the  need  of  more  iiifonnntion  in  regnrd  to  tlr  I 
sixr  of  seed  sweet  potatoes,  wi>  think  it  advisahlr-  Ut  pUuil  short.* 
fonuud  roots  of  medium  or  «mall  ^ize  and  of  |>erfcct  soundoeef* 


rKOl'AtiATlOK  IIY   VISE  CUTTIXC8, 

ProiMgation  of  i^wect  potatoes  hy  means  of  vine  cuttings  is  nf 
coonomii:  importnm-o.  this  method  l>eing  in  general  use  in  thf 
States  and  in  other  Staler  willi  n  Niniilar  climate.  Kvrii  as  far  no 
lu  the  couiiticH  of  Virginia  lying  along  the  („'he«apc-nke  tJtiy  small 
to  ho  itaed  K»  seed  potatue.s  in  thu  following  spring  aro  obtoiWI 
wetting  ofil  viti"*  <-uttiiig8. 

The  (UiUi  furnished  by  gpowerw  seem  to  indicate  tlial  iu>  n 
rule  vino  cuttings  can  l»e  set  out  with  advantage  until  wllhiii  W] 

1105  ilays  before  the  average  duto  at  which  the  tirst  autumn  frunti 
in  a  ^iven  ItHruIily. 
ExiKriment-*  eomparing  the  yield  f rotn  sets  and  frotn  -viiM* 
Wi'ri;  eondufbKl  at  the  Alalwnia  Agrieulturul  Collegi>  iu   ltM4  and| 


k.  Tlift  results  talcon  as  n  wholi^  wnre  sltg'htly  rn  fnvor  of  vin» 
ing».  Al  the  l»t)iHiar)H  StAtinii  sets  gnve  lur^r  yield*  th«ii  vino 
tings.  The  crop  fnmi  pliitil.'s  ]>ic>]»ignl<Kl  hy  vineHpeiK-niUy  (^■nntiiifM 
jjfer  percentage  of  small  p(jtatoe.s.  a  nHtiiml  rcstill  of  the  shorter 
e  iL-iiially  alIowe<l  for  this  tTop  to  inntiii*.  The  n«'  r>f  ciittinga 
;racl  of  hete  effects  a  givat  wtononiy  in  seetl  [totaUM'H, 
it  the  I^utBianA  Kxperiment  Station  Hwef-t-potat^ivinet)  wero  pnined 
sttly  to  a  l«aj;tb  of  '2  feet.  The  pruned  vtnex  yi(>lded  ronsidcrahlr 
I  than  lUi?  viiiPM  that  were  not  pruned.  «nd  this  in  m  vfflii-  when 
^'tb  WHM  very  vigorous.  Pi'utiiti^  reMultcd  in  int-ren^inff  the  \tev 
ta^  of  sQkall  potntoes,  n  condition  which  shonld  lie  Hvoided. 

SOUj — CIIAKAtTTKH  AND   I'RErARATION. 

Tie  ftwi-i*!  ]iotiito  niukrt  its  liest  growth  on  n  warm.  .■<nndy.  well- 
ined,  or  oven  dry  soil.  Light  loams  aiv  hIso  suitabl*-.  U(-c<-ntly 
,re<l  jfround,  if  susccplible  of  thoi-oujfh  prepamtton,  is  snJtalile  for 
Hwwt  {Kttntu,  providi'd  il  is  t-ntindy  five  fnnii  shade.  For  cold, 
apart  ctay  this  plant  sei'iiLs  l«>hav'e  an  iiverHion.  On  Southern  fanna 
(nrei't  potato  is  Uto  often  ri'U'irat<rd  lo  the  |XKirest  lields,  under  the- 
i;ely  lenuble,  hut  widely  currenL  opinion  tJiiit  a  rich  soil  or  UIm-ihI 
During  rnake.s  hixuriunt  vine^  ftt  the  exponse  of  the  roots.  Thrsoil 
nld  be  of  duch  texture  and  color  that  it  will  not  adhere  to  and  stain 
rootj*.  Cluy  iulhcn>s  to  the  rooU  and  injurei<  tlieir  np]>eHmnef;; 
d  is  Misily  nihtK-d  off  in  handling. 

Vcc<U  are  troublesome  and  expensive  visitors  in  the  sweet-iwtato 
3,  and  hence  the  crop  shituld  follow  ii  ht»ed  crop.     An  execplion 

Eia|>M  to  this  rule  is  tin-  {^l^}wth  of  i-riuiKun  clover  to  be  plowcil  under 
,pril  or  May  as  u  green  manure  for  the  iiwnet-t>otalu  plant, 
'o  rt'curfl  the  short,  woll-.-shapfd  potatoes,  which  the  large  markets 
[cr.  It  iM  euatoniary  in  truck -farm  inj;  Regions  with  sunily  soil  to  plow 
y  shallow,  only  3  or*  inchoj*  deep,  -Stiffer.  lotw  pei-meahle  soils  arc 
Wed  dee|)er.  It  mn  scarcely  I»e  doubted  that  deep  plowing  on  all 
8,  except  iwrhapH  on  those  which  are  very  light  and  loose,  largely 
■eases  the  yield  of  swewt  iMtatocjn,  whatever  its  effect  on  the  shape 
Ae  roots.  Ilenc*  tho«>  who  do  not  grow  sweet  [>otjitoos  for  chip- 
It  cau  advantageously  plow  dw-per  for  this  ump  than  can  truck 
aers.  After  thorough  preparation  with  plow,  harrow,  and  roller 
low  ridgofj  are  formed  and  on  their  llattened  tops  the  »ets  or  vines 
trana  planted. 
I  TRANBFLANTINO. 

Ilofftffrowers prefer  to  set  the  plants  tn  itiotst.  recently  pi'et'ai'^^l  ^o>l< 

^fK  iiittke  a  slight  ridgu  a  few  wei>ks  in  advance  of  lrans])luntif)g, 

just  Iwfonj  putting  out  the  phints  jilow  fresh  dirt  to  tlii!^  ridge. 

y  experience  in  each  Iwality  can  detenuinc  whetlier  the  ridges  for 
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gwppt  potaloeg  !>hoii1(I  b«<  low  tir  liigb.  Ak  a  getipml  nilu  t-rop4 
on  low  ridges  pive  larger  yirlds.  intjviticd  tln'  waMHi  of  growlh 
Biid  tlio  land  wi>ll  dniint^d  mid  n-urin;  hi^h  ridj^CMtiri':  wanucrki 
htibjert  to  drought,  Ijularr  Koiiii-tiiiicH  ndvantat^'4>u.-)  on  cold,  iin 
mH  and  for  an  early  crop.  At  the  Gcorgin  Kxporimeiit  t>tation  i 
3  variotiGfi  avonigpd  255  biishcU  por  a*,'rc  when  grown  oh  rid; 
277  iHishcU  whpn  cuttivat«d  level,  n  diflcrence  of  ^*J  hu^KheU  p 
ill  fiivor  of  flat  cultivation.  On  tbv  otlmr  luuid.  Ht  llaton  ]{ou| 
the  L>.Hi)»iaiiH  10x)H'riment  SIhUdh  found  tbnt  bigb  ridge.'^  gavi 
yield.-  tlian  low  ridges  or  level  vultivation. 

n,v  t'lauting  in  eh«cke)  iniiCead  of  in  drilUaad  by  plowia; 
din^-lionK  band  Ial)or  iii  ^vcd  in  cultivation.  The  hilU  luaj  li 
yiitiivly  by  Ibe  plow,  or  by  bolb  plow  and  lioe,  Opinioiib  dtffl 
whether  planting  In  drills  or  in  liilU  is  more  protitable.  In 
greatei'  nuiul>or  of  plants  i*aii  he  grown,  and  MjDK'wkat  targt^l 
are  generally  obtained  than  by  checking;  the  adir'wita^  of  rl 
coartii»t«  in  the  living  of  labor. 

tASOR-AAVISG  TRANSTLAltTinS.  ^^M 

The  .ipiTiuIx  or  «eta  when  S  to  5  inches  long  above  grouriml 
fully  reinuved  from  the  bed  wit-huut  dislocating  the  parent  pulaU 
weta  are  dropped  on  top  of  the  ridget<  aud  trausptuuttHi  v 
fiiigeii^,  with  a  dibble  or  paddle,  or  with  a  pair  of  bouiciuodc 
t<ing>«,  I'onHtriH'U'd  of  two  ptwes  of  latba  or  riniall  .tli'tps  3  f«l 
st'itarated  by  h  Irluck  naiW  l>elwcen  tbi'tti  at  one  ond:  the 
lli«'lr  frw  end;;  are  aliout  1  inch  ii]HirL  and  are  Ntxily  pressi-d 
by  llie  gra-ip  »»r  ihc  hand  in  seizing'  the  set.  \  rod  carriH 
other  lund  i.s  luted  to  prcTCt  the  hoiI  around  the  plant.  This 
largely  iiwcd  in  New  .Icix-y  and  Delaware,  reiievej*  the  plaot 
Nioopingand  lia.sten.'i  the  worti.  A  tmnisplunter  worked  by  S 
and ;{ men  v.an'  favorably  reported  in  Kullctin  ^l  of  the  Kloridal 
It  sel«  and  waters  from  '.i  Ui  *J  iieres  per  day  of  tnlmi-e**.  toniato.* 
(Mitato  set»>.  It  i-s  nol  arranged  for  .setting  vine  cuttings.  Tl 
tMirrier  to  it-^  more  ext4<iisive  u-sc  '\n  its  cost,  iwid  (o  tie  ahtiut  t7 
setting  out  vinej4  a  slick  with  fork  or  c^niave  riurfaeo  iii  lh«  la 
and  oi*  long  as  a  walking $tiek  ii>  in  general  ixfc. 

li  the  ground  is  dry  at  the  time  of  tran.s])  Ian  ting  it  uiay  be  n' 
to  water  the  nvts  ov  vines  an  tbey  are  pinecd  in  position,  ininu 
afterwanU  drawing  dry  diit  up  to  Ibe  plant  to  binder  evtpc 
The  practitt'  of  setting  out  .sweet  potatoes  while  the  ground  i-vv 
\^  \n  Iw  condemned,  e,spi'cially  if  the  soil  i^mlains  much  clay, 
the  lower  part  of  the  set  in  a  piwlo  made  of  soil  and  e«w  ni 
rtometinien  pra<'ticed  when  the  seta  an*  to  tje  pla*-cd  In  i-ather 
without  watering.  Theufteruoon  \>t  lK>tter  than  the  morning  f< 
planting.    The  miiising  hilU  should  bo  replanted  a^t  »o«>n  n»  | 


result».  tMHh  a«  to  iiimnlity  hikI  t|iiiility  i>f  cruji. 


UlSTANl'X  MCrWXO  njt.XTB. 
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u«X(M>rin»>ntat  Baton  Rou^r(!.lA..«we«t-patatoplnntswi>re  placet 
15.  ami  IS  inchest  iii«irt  in  rnwi*  -tpcu-wl  Sj  f«H»l.     T!ii'  HVemgo 
of  mi-n-hantJibU'  nxita  for  3  years  won>  ii»  fcillows:  At  S  incbes 
±$i  litif^hi'ls  \re:r  acre;   12  ini^hes,  25S  ImrtlicU;    IS  inrtie»,  27.^ 
bi:  IH  incb<»,  281  bushels.    At  the  Gcotyia  Expi-rJiui-iit  Slatiun 
Ai-tam-c  of  j  f<»cl  iM'tw^-t-n  plants  in  i>)w.s  rij  i>r  4  foot  ti|Hirt  alTorrted 
brjwst  yi*?lcl  in  c-crtHin  yi-ars,  althoufjh  in  isys  ■  distnuce  of  IH 
cave  bcsl  rwulta. 

"jwpct-potalo  plants  iin-  yrnwn  in  rhcrk.s  m  (lixtnm-ir  of  30  liy 
..u>  i.1  the  luiLst  tliul  iM  L-oiivviiicnt,  and  thiM  uffurdif  aliouL  7,(H)(t 
per  acre. 

tX*LTn'ATION. 


IHX) 


Sulfii'it^nt  I'liltivwtinn  Hhoiiltl  Ik*  given  to  the  prowing  pliints  to  koop 
\lif  'UrfiM't'  soil  loose  and  fn-e  from  weeHs.  Two  to  four  plowingw 
|i*itfa  tju.>  fuUivulor  ami  onr  or  two  liiK^inifH  shuiild  HuHit'iv  After  the 
finrs  iM^in  to  rwri  plowinfj  can  hi'  domt  only  bv  moving  tho  vinra*  with 
^  pronj^-si  bo<'-  or  hoDk  in  adranci'  of  th<-  plow,  or  bott«r  by  un'mg  a 
l^p  vinc-liUin];  uttm-hiuent  on  tbe  eultivator.  Dirt  shoiilrl  never 
If  ihniWD  nn  tbo  viaes.  and  nil  cultivation  >thould  hp  ^ballow. 

Many  growcfK  aru  tmreful  to  prevt-'nt  thi'  vUw»  tukin)|f  r<K)t  at  llm 
|ointN.  IN-Lcr  Hender.-«i>n  Iiuii  tttutod  that  in  the  nortberii  part  uf  tUc. 
nrret-iHiIntu  royion  if  tbir  vines  aiv  allowed  to  i'«M>t  freelj-  tlie  ixiLalocs 
tQI  he  »mall  and  nearly  worthl(>j«.s.  Ilowrver.  at  tlift  Louisiana Slutioii 
Ik  Baton  Boogo  svect-potuto  vines  undisturbed  yielded  S6-J  bunbels  of 
nhlr  r^weel  |M>(atoe.4  per  tn-m,  while  vinw  lifted  twice  ptiv  week 
. .  -I  only  -JM  bushcU. 

Stteot-pKitato  ^iwen<  in  a  nutiilM^r  of  State.^  weit*  lutked  wbetber 
iWir  expprirnt-n  justitinl  the  cximmi-^-  of  irioving'  tin-  vini-A  after  thi- 
Iw  cultivation.  A  l»out  70  jK-r  (Viit  of  ibt'm  anwwrn-d  in  the  nvgutive- 
TW  ijiit  of  thft  matter  seem;*  l<>  l>o  thii*:  Moving  the  vine."  after  culti- 
miion  v«ii*os  eosts  too  inueli  lobor  to  bo  advantageous,  i^xeejit  po-wibly 
thvD  eultivation  is  dis^'ontinund  early  or  when,  on  rU-h.  moist  soil,  a 
boairy  luio  falli*  within  about  two  wi-ek^  after  the  lai^t  eultivntion. 

I 

^pc^ore  noting  th«  actual  rc^ull.^  rieetired  in  fertiliser  cx|>erimont8 
((•tucivvinsider  theiunount  of  fertilizing  iiutteriat  t'ontainol  in  tbi>  rout^ 
■od  vuies  uf  an  ol'Tv  of  aweet  potatoes.  In  a  highly  fertilized  Held 
Bear  Wa.-^hington,  O.  C,  tho  writer  wcighwl  the  sweet-potato  roots 
lod  rtncs  urowing  on  n  iarge  plat.     The  rooto  avuragcd  i7,Bl>*f  iwundi* 
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Ii«r  acre,  or  n\ttMt  350  litisliels.  The  vines  on  (his  pint  wen.'  tiuu 
mid  wlh-ii  cut.  Oftulier  1,  1894,  completely  cwvei-ed  tlie  ifrouwt 
yii'Itl  of  fri*«li  vines  wan  10,374  |>ouii(ls  per  acre. 

Atvording  to  amilvMCs  noude  »t  the  New  Jersey  Exi>criniPiiI  S 
frcuh  livrect-potuto  roo(«  contJiinod  0.!J3  per  uenl  of  nitrog>2D,  v. 
phwpliorie  wid,  nitd  n.fto  of  putasb. 

The  fre»h  vine/*  referrcil  to  nbove  wore  artnlyzed  in  tbe  tWvia 
Chemistry  uf  thL^i  Depurtnient,  with  thu  follow  result:  WbIit, 
prr  eent;  nitrogen.  0.42;  phosphoric  acid,  0.U7;  potash.  0.7X; 
0.44;  total  ash.  2.io. 

If  wt:  Hi^utne  lO,UOi)  pounds  of  root^  (equivalent  to  ISo  buslwt 
S.'KW  ptiunds  of  vine«  ixr  iiero  m*  n  fair  yield,  we  have  tbe  foU* 
ti)riiriw  sbowinjf  tbe  aiiiuuntN  of  fcrtiliziDg  ingredients  eootiii 
roots  and  viucs  of  a  crop  of  this  sisw: 

i-'fTtUiliity  inffrrdiaiti  in  njola  and  tina  qfmtttt  potalom. 
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Much  more  potnsh  than  nitrogen  and  much  more  nitrogn 
phcsphoriv  nt'id  U  appropriated  by  the  sweet  potato,  and  thif  i 
wliet-her  we  lo»k  i>nly  at.  the  roatn,  the  jMirl  idways  removed  fro 
Moil,  or  iit  the  entire  growth  of  rtrntM  aiid  viiien. 

Awsumingthatuweet-potttto  vines  are  left  on  the  land  and  lh«l 
tilmw  is  tinally  returned  to  the  Hoil  from  which  it  enuir,  >vt>  Hn 
|S5  htisheU  of  nweot-potato  rool«  ri^oiove  praetioally  lu  ir)U<-ti  nii 
and  phot^phorie  aeid  and  uioiv  than  aeveu  timiui  as  ruueh  putsifc 
biishelii  of  wheat. 

The  amount.<t  of  nitrogen,  available  phosphoric  acid,  and  paim 
tnined  in  a  sweet-potato  crop  of  18A  hiMheln  of  ronta  and  8.()(10p 
of  vine--:!  would  he  MtippHcd  by  the  following  auiount»  of  cuon 
fertilizers: 

AuumnU  iff  difiivnt  ferlUiuti  nettUd  Ui  mpptu  fertilizing  ingttdifnU  in  ttavf 
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(ln<-d  til"w).iir 
pfvuaib  baruyMd  uiaoim. 


Mi  tiriuiulHilbHiUnl  hiinrtiliick, 


UMlMNIIMlttlOM* 


210  pWbtiHi  mtirlaM  <i(pl 
no  |WMln<li  iiilnNHt*  «l|l 

CA  iwundt  ootbia -hiiH . 


•  Afconlluii  tuRiLMiitlrdiiiiMluitiricTeuwEziHvliUBiiiHuiiicin  Kbont  ti  pound* <il| 
uTkl.t.r.UuiJUiuidiuMiHolirri]  Uu[ic>ir^|.%|iuuiiiJ>iii|>i'r|>li<diF>hatr.  brrmilrvil 

'aUllnl  iJKiacM  photqihali:  %M  illHiIttil  t^iiiili  OhiwIIim  nx-K.  Mtid  couWliilnii  tUiM 
Milk  iitiMV'KX'c  Kill. 


;y  bft  considprod  sufficient  in  sonic  caeca  to  applr  only  thfi  qunn- 
Icrtilizinjr  mab'rial  that  is  removed  hy  the  roots  of  the-  sTveet 
,  the  vines  being  left  on  the  ^otind.     Trn  tliotiKUiid  |M>vtmlM  iif 
t-potnto  1*0014  rontiiin  fi^rtJIi/ing  iiifrrtKliPiiU  uquul  to  timae  founJ 
bo  kiudi^  iind  nmonniK  of  ferlilizcrs  jriven  Ir-Iow; 

imUa  nf  dxffrrenX  frrt^iztrt  ufrdfi  to  nupptji  th<  frrtiliting  inprrrfKnto  of  l(},0Oft  jtiumtU 

ofaieefj  poi'itoet. 


I^Mfub  n  iMiRoii  In— 
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■CDunliiliistttwiftboal  I  pouDd«(>l  phcixphorJc  «clc). 

*i:anlAlaliis>lH>abau|  Ml  pound*  <■(  pliuqihoilR  u--ltl  «nil  ■  potmilt  ul  l«tMh. 
■  nontnlnliig  kl>n  Hhniil  I'vponiulant  phi'irphi<rli  ai'td  and  X  jwiunda  nlp^liuih. 
•CaolaIiifiiKi>l»*lnul  I'  |>Mind<i of  aTallablc  pliMphurlniirlil, 

.esc  figures  are  not  given  as  representing  the  oxact  amounts  of 
ing  materials  which  ^honld  Ije  applied  to  sweet  jxitatoe,*,  for  the 
iKis  u  part  of  its  food  from  the  t^oil.  and  :soii»  \'Hry  widely  in 
ility,  ono  i»il  being  e^peirially  |H)or  in  potat^'h,  another  in  nitrogen, 
so  on.  On  the  other  hand,  a  porl  of  the  fertilizer  applied  to  a  par- 
lar  oixip  ii; completely  loKt  in  the  drainaye  water  or  becomes  uuavail- 
'  in  the  M>il.  The  only  way  to  be.  »ure  of  the  amount  of  fertilizer 
rb  *■»(!  V*  advantageoiL-ily  ii>cd  on  a  given  field  is  to  ex|jeriment. 
Uhoiigh  not  ab^K>lute  guides  in  nmniiring,  the  rpMuttci  of  analyiiesof 
tfweet  potato  are  of  value,  in  that  they  einphac^ize  the  Mpeeial  ueed 
sh  either  in  the  (wil  or  in  the  fertilizer  for  thit;  crop.  Another 
fur  uxing  i>otasl]  ferlilizvrH  ia  the  fact  that  satidy  soiI«.  which 
'erred  for  owcet  potiitocs,  are  frequently  deticlent  in  potash. 
pr8*:tice  it  i.s  customary  and  apparently  advantageous  to  use  uiore 
iphoric  acid  than  the  crop  conlaini*.  .nince  pha-^phates,  when  added 
lO  doil,  largely  enter  into  fornix  in  which  they  are  not  immediately 
Jahle  to  plants. 
c  opinion  is  prevalent  that  nitrog«>noik«  fertilizei*H  i^inuiIatA  the 
of  Hwefit-[x>talo  vincii  at  the  ex]>ensu  of  tbv  rootc;.  A  mreful 
iiimitton  of  alt  the.  exjieriiiuMitM  on  this  crop  published  by  thci-x^jer- 
hi  MlatiiHiw  ii-iiUfi  u>  (he  conclusion  that  nitrogen  Hhciiii])plied  in  eon- 
.ion  witli  phuNpborie  acid  and  iKtbL-th  increuMe.i  the  crop  of  roottf  in 
t  in-^tawvs.  From  n-suIt.iNurm-ed  by  the  New  .Tei-sey  and  l^>ui^iana 
N^riment  Statione,  it  appcnnj  that  hca\'}'  applications  of  nitrogcaotm 
izera  under  »ome  conditions  injure  the  (pinliiy  of  ilic  crop.  Tbq 
t-potJitoplant  must  have  nitroffen;  it  ha.-*,  however,  n  long  growing 
II  extending  through  ull  the  hot  muntbti,  when  nitriticution  ix 
A  in  aoiU  filled  with  vegetable  matter,  and  hence  it  may  thrive  oq 
•iuil;>.  u'liich  contain  a  large  amount  of  ntti'ogrn  in  a  more  or  Ie»N 
ve  form,  without  the  direct  application  of  nitrogeuou»  fertilizere. 


FBtrt  potftto  flourishes  on  a  s*)!!  ric 
honco  il  U  U.SU11I  for  truck  fortu«>ri<  lo  app 
compostod  pini?  neodlre*,  woods  cartii,  ©Uv.  to  the  swopt-pot 
By  plowing"  under  iRguminoiis  pliLnt-t.  as  tbR  irlorem  an<i  m 
large  (juHiitity  of  nitrogen,  ohtaineii  hy  tiic  IcfEumitioiui  t-nip 
attnoHpbere.  can  ho  economically  addrd  to  iJiit  miil.  In  »n  ex 
in  nrliiwai"e  friinnon  clover  plowed  under  in  tbo  itpring'  vor; 
increm^cd  tbc  yield  of  Mwcot  potatoes. 

In  nufctt  of  the  experiments  on  i-eoord  pbospboric  acid  hu  gr 
itHTouM-  in  the  swcol-|jotato  crop,  an  increase  iixually  .sufGcii'n 
dui'  prolttablo  the  use  of  phosphoric  acid  in  combinatiou  willi 
aud  |x>ta«h.  Its  cmploymeDt  alone  od  sweet  potatoes  is  not 
B<lvii«iblc. 

Potash  appears  to  l>e  the  ino:?t  important  fertilizer  forsweel 
In  the  f^cat  majority  of  experiments  it  ha^j  been  profitably  w 
cither  with  nitrojjt-ii  and  phowphoric  acid  or  alone.  In  nearly* 
uieutiK  a  i-oiupWle  fertiliser — that  in,  one  containing  nitro^ 
pboric  acid,  and  potiu^h — has  largely  1ncrea<ied  the  crop  m 
safest  t«  use  until  experience  has  shown  that  one  of  these 
can  Im"  omitted  without  loM  in  any  givnn  locality. 

In  deciding  on  tbo  betit  form  of  nitrogen,  phosphoric  acid,  ai 
for  Hweet  [jotatoe^wt-  havo  some  help  from  exporimeiits,  hut 
ber  of  such  ex{)(^nuieiilM  1*4  an  yet  too  limited  to  admit  uf  dutil 
elusion!*  on  this  point.  In  New  Jersey,  in  some  sniU  and  sea^KU 
gen  in  the  form  of  nitrate  of  soda  ha^  given  larger  yield-*  tin 
form  of  dried  blood;  in  other  mmIh  and  twason^  dried  blinid  tun 
superior.  InGcorgiathe  nitrogen  of  nitrate  of  twda gave  betti 
diate  re^ultK  than  that  of  c-otton-^t^ed  meal  and  stable  iminur<>. 
of  isoda  is  more  woiuble  than  the  other  iiitrogt>nouw  fertiliwi 
acts  more  quickly,  and  in  a  rainy  spason  and  on  *Meachy  "  sol 
liable  to  bo  wa^ihed  out  of  th<^  reach  of  plants.  We  should  ex 
results  when  the  sweet  potato  is  supplied  with  nutrinntn  ut  1 
of  ilH  long  reason  of  growth,  &».  for  example,  when  nitrate 
and  dried  blood  or  eotton-seed  meal  are  applied  logoiber,  the  f 
give  the  plant  a  good  Htart  niid  one  of  thi«  Utter  to  iMHvmiel 
later  in  the  plant's  life.  In  practice  ^ueb  a  mixture  hn«i  bn 
advantageous. 

I'ho^phoric  wHd  mar  be  puivhased,  not  only  in  dissolved  b< 
and  ti<-id  pho^^phate  (i^uperphosphate),  hut  in  floats,  sla^',  and 
forms.  Both  Hoat^  and  slag  contain  a  larger  amount  of  phospb 
than  dissolved  bonobluck  and  sujterpbosphaU',  but  in  n  mor 
bio  form. 

The  best  potash  fertillxer  for  nweet  pitato*'.-!  is  prttlmbly  that 
a  pound  of  potash  ctwts  least.  Near  Jtoaport  t-itioji  this  is  ow 
lov-grade  fortituier,  such  as  kainit;  farthi^r  inland  the  costi 


portation   mflv  make  the  conceotratcd  forms,  suoh  tut  muriate  nnd 

I  sulphate  of  potash,  relatively  cheaper. 
Horse  manure  at  the  rate  of  10  to  20  tons  per  acre  i.-*  the  chief  n-liance 
of  market  gTirdeiiers  near  large  cities  for  manuring  the  swert  p>lato. 
The  New  Jerse.v  Experiment  Station  has  shown  that  commercial  fcrtili- 
itrra  nuiy  be  profitnKly  rtulwtitnted  for  a  piirt  or  for  the  whole  of  the 
kI»)iU^  n;anure  when  the  latter  ro^tn  ii)K>ut  $ij  per  ton  at  the  farmer's 
depot.  Till-  crops  from  chemicals  were  equally  as  large  as  from  stable 
manure,  and  the  (junlity.  as  indicated  by  the  appearance  of  the  skin, 
was  better.  Thn  co»t  of  chemical  fertilizers  wa-j  lea«  than  that  of  a 
I  cjuantity  of  stable  manure  Aiith'cient  to  produce  equally  tar^^e  ci^ops. 
Stable  manure  ban  one  groat  advantage'  over  chemic'al  fertiliwi-s  in 
I  that  the  effects  of  the  former  are  apparent  for  a  (freater  niiinlx-rof 
'yearx  after  application.  While  it  U  oftfn  uiiwiae  to  purchawH  stable 
manure,  it  ii*  alwayt«  pi-ofitaltle  to  us«  that  produ<-ed  on  lh»  farm.  It 
thniild  be  well  rutted  before  use  on  a  !twect-|)atato  field. 

The  fnllowinjr  formulan  are  amtm);'  those  which  have  given  ^ood 
\  rasulLs  at  some  of  the  experiment  stations: 

ferlilufr /orotvlat  for  tutfl  fjgtatoet. 


Kind  Mi4  MBOBMot  iMlUMrper  MTtb 
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(fn. 

1  la  wMlikm  ID  U  pound*  oTpbrnplioTlc  Mill  In  eo;wn-«n<1  uiikI. 

Tlicse  formulas  prohnbly  supply  larger  quautitiett  of  fertilizer^  than 
farmei's  growing  i*weet  potatoes  for  home  uw  alone,  and  on  soil  already 
rich,  would  regard  m  ud\'antag«ouA.  It  ia  beliex'ed  that  to  soiIh  poor 
in  nitrogen.  pliuMpborie  acid,  and  jiotaxh  these  formulae  will  supply 
the  fertilizing  ingiTKlientu  in  aUiul  the  correct  proportion*.  To  secure 
the  btwt  rcMulta  it  may  often  Ik?  desirable  for  the  planter  to  purchase 
the  nmlerialf  rn-iijamtely  and  mix  them  at  home,  varying  the  pro(K)r- 
liorLt  >>f  i-ach  ingt^*dient  to  suit  the  conditious  existing  ou  bis  owu 

3U18— No.  a« a 
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HAKVESTINO   AND  STORINO. 


The  high  prir<^  of  extra  cftrly  sweet  potatoes  indut-es  early ' 
The  Itrst  «»rly  N«w  .tcreey  swc«t  potatoes  are  Uijuallr  $hii 
hcfotf  August  15.  Sweet  potatoeti  arc  palutabk*  h»  »ooat»\ 
Inr^  rnotigh  for  the  tnMt'.  and  hence  it  is  not  ii(H*i?&aart'  to  wnit  M 
nmturit_vof  the  root.'*  if  they  are  t<ib<>  usnd  noon  8fl»'rtUgjring.  Ar 
ing  to  the  \tpi*t  infonnntion  attiiiiial)t(',  iftrly  dij'g'ing  yii-ldT^  oolti 
half  to  twO'thirdH  of  the  urcip  which  would  ha  secured  by  wwUn^i 
nearly  time  for  frost.  A  New  JiTscy  trmrk  farmer  report**  tfrtofi 
(luehtiun.  On  a  field  set  out  rather  Inte  the  wt'iglit  of  roob»l»il 
between  the  la^l  of  Au^ui^t  and  the  middlft  of  Oi!to)ier. 

For  the  main  urop  the  farmer  can  wait  until  ^'rowOi  U  comyM'aiA 
thus  secure  the  maximum  yield.     A  rule  Nomt-tinie!?  givi-ti  foil 
mining  ripened  is  this:  Break  .irrrml  potatoes  and  (rxpow  tfa( 
the  air  for  some  time.     If  sutHcieutJy  mature  to  kevip  well 
color  is  maintained :  if  luiripc  tbo  broken  durfaec  assumes  ai 
preeninh  appearance. 

Sweet  potatuvit  ybould  t>e  dug  only  when  the  grouml  is  dry  and  I 
nevere  frofit  oeeurj*.     Dig  in  the  forenoon,  arxl  after  several 
expo)*ure  gallier  the  potatoes  in  )ia«kets  or  boxe;*,  the  latter 
about  u  bushel  vtuili.    Before  digging  the  vines  are  eut  ami  drawn  I 
ihu  row  with  asharp  hoc;  (he  hand,  the  hoe,  or  the  plow  ir>  uaedl 
theroots.   Alight  turning  plow  with  n>IIingcoulterniiiomH>i>n( 
of  tli<>  row  han  been  recommctided  an  a  niuuaH  of  cutting  off  a  Ur 
lion  of  l.bi>  vines.    The|Ki(ato(S  may  l>e  u.4<iorted  Intutwuor  tiim^) 
uitht'r  in  the  tieM  or  at  the  pUu-4>  where  tht-y  are  to  be  stored. 
greHtcj*)  can-  in  iiwi-^sary  to  pniviint  bruising  lb«  potal«M-s  in  k 
for  tlii-ir  nkiiis  an*  cxceixlingly  ti;nder,  and  wounded  or  bnii.s<(<d  m 
alnioft  wnre  t«  decay. 

There  it*  need  for  further  investigntioD  to  determine  Iho  t»<li 
od*»  of  Mtoring  swert  potatoes,  for  llie  bwsos  tMvurring  during  ■ 
are  sometimes  t-nornioas.    In  the  colder  par(i*<if  the  MWMst'poUtoi 
where  artificial  heat  is  neee»«ry  to  prevent  frwiting.  we  bear  1p«^ 
plaint  of  rotting  during  winter  timn  in  the  StaleM  where  it  iscu>1i 
to  Htore  swrct  {lolatocM  in  kiliin  t>r)ianks  nn'ercU  with  litter  audi 
^  In  Delaware,  New  Jersey,  and  *.ome  other  State*  tightly  builtl 

^H       are  comitnictcd  for  storing  thin  erop.  and  by  mcatit»  of  a  store 
H        houst'M  are  kept  quite  warm  for  a  week  or  two  after  thi*  potiiloi*! 
H        put  in,  and  at  47"  to  tiS"  F.  during  tbo  rest  of  the  winter. 
^B  ThiT  following  extract  from  a  paper  by  a  \cw  Jersey  truck 

^^       giving  hi?  method  of  storing  r*weet  potatoes,  may  convey  luuful  i 
^1       uiation  to  growers  in  other  localitictt; 

I 

^m       sbo 


The  floor  of  iJie  storage  room  should  not  be  tight,  find  limt 
should  be  acellar  to  contain  a  ooal  trtove,  by  which  tiie  ti-mpei 


'  room  miiy  Tw  niised  to  100"  F.  The  stomgc  i-ooin  should  have  full 
itiliitioi)  at  top  iind  .sidrs. 

Vhile  the  polatocfi  are  Iwing  jttorfJd  from  the  field  keep  up  tlic  heat  to 
'degroc  named  nrid dry  utr  all  moisture  a»'*«on  us  pos-silde.  Keep  up 
I  heat  and  vonttlntUM)  a  roupW  "f  weeks,  when  Ibt-  tubers  (if  Htored 
W;j»anit<'  rnitc")  will  be  drv.  Aftt-r  llii.".  v*-iitilator<>  mav  be  doacd 
Ceepoul  the  eold  and  lhi>  tiexl  may  [lituiiii^li  lt>,  suy,  60'  ^*.  1  often 
the  teui[H'mlure  sinka^  low  us  45'".  which  will  do  when  out.side  teni- 
Bture  is  cold.  But  whenever  the  weather  turns  warm,  and  coiine- 
Wtly  dain|i.  raise  tlic  (*>nipi'nitiire  of  stoi-ajji>  looni  sp-edily.  Tbo 
N't  i-*  to  kffp  the  tulH;i>  a  little  warmer  thtin  the  ^u^^oulldlnf;  air, 
liatthv  nioiMure  frnui  tlii^  will  not  condense  oii  ttii-  eoolvt'Hurfacoof 
potato,  iiiusinK  it  to  "sweflt." 

t  farmer  who  has  hiul  extensive  expi'riewM'  with  this  erop  tn  the 
fchwestern  part  of  Arkan«i.s  thus  states  his  melhoil  of  storing  sweet 
ntoe;^  in  a  )ipecinlly  eonstrueted  ej^llar: 

►ividfi  ineidc  of  iidlar  into  slatted  stalls  6  feet  wide.  3  to  4  feet 
J),  giving  a  fool  ajHiee  In'twcen  >ChII.><.  If  wtail>  «ie  onti  alK)ve 
thtM*.  leave  tj-inch  sipaw  Iwtween  the  stntU.  For  a  hir^e  eelliir  :!<» 
iO  liy  50  or  75  feet,  leave  a  8  or  4  foot  hnll  leiiethwi-ie  tnro»f.di  <-el- 


nnd"  build  bin"*  on  «a*'h  «ide  of  liall. 


Take  sweel  i>ota- 


lake  sweet  p 

it  ininit^liately  fi-oni  ti«'ld  to  eellar  ami  put  in  bins  'A  or  4  feet  deep. 

ground  i.h  wet,  KUn  awhilo  so  that  the  uirl  will  .<<lip  from  tin-  pota- 

(.     •     •     *     I'ut  nothing  around,  over,  or  under  llieni,     I*ave  fre« 

ilr.     •    •    •    Kvery  night  or  day  Uiar  the  thcmionietcr  ro}|;i>»lcrs 

above  zero,  hut  mostly  at  night,  if  pO!f.sible.  keep  all  vcntilatoi's 

W  open;  but  Hlionkt  it  get  alaive  dii^  oixttiida,  elotu'  all  venlihitora 

jbt,  tor  if  you  let  hot  air  in  vour  cellar  it  will  eomlenscroremiMOiKita- 

to  to  get  wel  (sweat).     •     ^     •     Keep  ils  near  4S'-'  or  00^  inside  att 

wilde.     lint  Ik-  sure  never  to  have  any  jMirt  of  thifJ  collar  utaiid  oiMm 

jen  Ihe  iiir  outside  is  15'  warmer  than  inside.    Thin  hotuir  not  bi-mg 

ttwed  to  strike  the  eool  [K)tatoer<  or  walls  and  condensing  Is  the  whole 

iret  In  keeping  them.     (\>ot  or  cold  air  will  gt^  uU  Ihi-ough  them  and 

Itro  out  all  the  moi^tnit-,  but  hot  air  will  not. 

$weet-|K>tato  hoii»e,i  can  be  made  alwve  groun<l  n.s  well  as  below,  by 
pjtfone  (»r  more  layer*  of  building)aporutider  the  .siding  and  ceiling. 
I^rom  Virginia  .'jouthward  the  uhuiiI  method  of  keeping  i*weel  potatoes 
in  HLiin>  thtnn  under  an  o]ien  shelter  in  eone-shiijH'd  bunks,  eoverei!  with 
bH  iiieheM  of  .straw,  hay,  orpine  needle.s,  and  ii  similnr  thiek>ie--^s  of 
jih  on  bop  of  that.  A  ventilator,  made  of  three  or  four  narmw 
mis  [»»*rforared  with  auger  hnle.t,  should  Iw  provided.  A  few  i-orn- 
Uo4  laid  oil  liie  |x)tatoes  (H-neat.h  the  covering  of  litter  and  extend- 
\  fn>in  the  i^tmw  Boor  of  the  bank  to  the  point  of  the  con«,  and  also 
theniiwxl  gmnad  below  the  litter  on  which  the  <'one  is  built,  improve 
I  vuntihition  and  reduce  the  moisture  within  the  bank,  tn  fair 
iLtbpr  the  dirt  covering  may  be  omitted  for  a  few  days,  and  the  vou- 
itor.  protecte<I  from  rain,  should  n'main  ojwn  except  during  cold 
ilher.  In  the  South  >weet-iH)tuto  houses  are  also  made  of  iutp 
Ittcd  with  clay. 


I 

I 


mri  quanlitRTs  miiy~bc~kept  for  a  few  months  hv  jwrhiniriBl 
shikI  mill  [ilacin^  iti  h  ilry  <H'lliir  or  runtii.     In  llio  Soutti  tliv  «■{ 
foimd  Unit  sweist  potaltxw  Hton'd  sevprnl  day.*  nftor  digging  in 
iiH-*'ki-L4  «>]■  Ikjxi'k  linpd  aiid  t-ovt^rpd  with  spvi>ral  tliirknes!>ej>  of 
{MilM'i's  kiTfp  fairh'  well  for  h  short  time.     Ini-x[H>ritn«nti«  at  tbeSl 
Can>liiiii  HxiK-rimont  Stiitlon  tir  found  rotton-!«erd  hulls  to  tieij 
iny:init((-riul  sufwrior  to  cotton  sK«l,  so  oftvii  um-d  for  this  pur 
Dry  sitnd  was  found  U!*eful  aa  a  covering  for  sweet  potatoes. 
uonvcriient  tind  siiti>«^toi'y  tbnn  cottoo-secd  bulls. 

To  Kiiin  up,  nwprt  potatoes  during  stoi-Bgr  choiild  be  ki'pl  in 
Htnioispliere,  with  »nipU-  ventilntion.  (ind  a  l^mpeniturL*  Itctuwa 
hikI  4!5'^  F.,cx«TptduringtbeHwealing  period,  for  which  tiini>tbe| 
pi^raluri;  reoninnieiidul  hy  those  who  use  artiBciul  heat  isalioull 

VARIETIES, 

A.-'  the  MWcel  ])(>tnt(>  in  not  often  pm|Migatcd  by  seed,  thenc  arti 
purativoly  few  true  varieties.     Yet  about  one  hundred  iiaui**,  i 
of  theui  purely  loea!,  hnvc  Ijcen  met  with  in  the  pn'pwratiyn  vi\ 
bulletin.     The  multitude  of  lamt  names  greatly  confuses  the 
mrietipj'. 

The  little  word  "ynm"  seems  to  be  responsible  for  ronitid 
confusion  in  the  nomenclature  of  varieties.     Its  applimticm  \*\ 
looie.  a  viiricty  whit-h  in  one  loi.'ality  is  called  a  swi<vt  |K>tule 
in  nnotber  designated  a  yam.    There  are  sonralled  yani.s  wilfc 
while,  yellow,  <ir  red,  and  with  llewh  «ither  soft  and  Hirupy  or  dr 
fltaivhy.     A  fuithei'  objeietion  to  thu  indinerimiiiate  use  of  Ui*i 
yam  !•*  the  fact  lUat  it  Is  the  eorreH  common  iitinK'  at  the  Diw 
faiiiily  of  planiH,  none  of  which  are  uultlvated  in  (hi.s  rouutryi 
as  mre  or  oninmental  plants. 

In  jjenerftl  tt<niis  it  may  be  said  tliat  the  favorite  tuble  varielifl 
not  among  the  moHl  productive.  In  variety  tests  at  cxperitUtfO 
lions  the  following  viirietins  gave  the  lurgpst  yields:  I'tovidi-e 
niilxin  ICougi>,  I^i.,  in  IKf'A;  Hiiyman,  at  llaton  Kuugi<.  Iji.,  Id  ISl' 
Italrigli,  N.  ('.,  in  KSMO;  Pumpkin  Vani.  lit  Kx|M'rimcnL,  Ga.,  and  I 
Kou^^e.  1^1.,  in  IStll;  Pualindy.  at  Calhoun,  I^..  in  1692;  SbaD}!h 
C'iillt^M':  Station.  Tex.,  in  lSi>2;  I'rovidcnlinl,  at  (ii-ne«i.  N.  Y,.iiil 
Red  Bermuda,  at  hincoln.  Nebr.,  in  i8HU:  and  l-Iarly  Golden,  alj 
water,  Okla.,  in  189Ji.  A«  instances  of  extremely  largo  yield*.  i 
cit<^l  the  13  most  pi-oductive  varieties  t4wtcd  at  Ilnton  Kouge. 
1893,  of  which  the  yields  in  bushels  per  acre  were  as  ioUows: 

Providnu'e 1,072  I  Georgia . ... 

KlimivhAi 768     T1ix>ti» 

Red  NniiMrmciiKi. ...............      717     fiwiiihvni  BcJ  Yam... 

Pmtxxly am     Barijado^ 

^orton 6H  i  N€)m>  Choker _. 

llayiDBii WI  1  Sjmiiiiili  Yatu _., 

tk>alliem  CJiiwn-.. 640  | 
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fai-M'  Hi'i*  uiftxiiuuiii  fipiir('.-4,  but  llw;y  t'liipLmMixc  tiit-  iliiri^reni'n  in  Uk 
duflivfiji'Hs  of  vark'tit's,  for  in  tLL-*  .-qinie  tixpurimO'Dtwaru  varioticw 
ding  kst  thaii  200  busbcia  per  acre. 

oncrally  thpSoiirhprnconHiinirrpr^'ft'rsa  sugary  swont  poUifci;  tho 
thftrii  iiiiit'kt^t.sdf>tii:iii<l  it  stitrcliy  rant,  which,  nlii^ii  cookr'd,  will  Iw 
wrdiT.  Sii(»ar  Yam,  Yellow  Yiiiii,  S|mnisli  Yam.  lUrhiwlos,  <uTir- 
Yum,  llByiiian,  VinplosK.  ami  i'linipkiii  Vaniantuniuiig  the  favorito 
Ik  varit.U'.s  in  tlir  S<»uthrrii  State**.  TIk^  Yi'llnw  Nanstniumd  anil 
•lcn«'y  an-  Htitndurd  varii'lius  in  Nurthirm  ni!trki-t>.  Othi-r  vuri*-- 
wbi«b  baw  heeu  rccommeniieil  for  nhippiny  to  Northern  cities  arc 
iy  Camlinn.  Rod  NanMctnond,  and  Rp^  Nnwc.  Aiiioiij»  tho  well- 
wn  I'urly  variplips  niv  Eiirly  Oirolina.  .StniwVm i-g,  .Smlh«Tiiiiiii>«n. 
Vinolwui. 

Jnon^  the  niOHt  priMlnclivc  variptirw,  iiini  licnrr  nnwt  niiilAlilc  for 
wing  at*  ftxHl  for  live  NttH-k.arr  Pr<>vid<-iu-r,  lliiyiiiuii.  NoHoii.  TeH- 
)r,  Ittid  Uenuuda,  Shanghai,  Southern  Qmvn.  Hoi^ru  (.'hokor,  aad 
iplctn  Vaiit. 

fuonu  vari«>tii-«  which  koop  wHl  nn>  Hayuuin  and  Southtrn  (ju<<pri. 
be  variety  nu»t  easily  (■ulti\'ate(1  Ih  Vnii^lexK. 

riFNfKHttt    IlIMKArtKK. 

iRidorahlf^  proportion  of  lh(>  sn-f>('l-|>otikto  crop  is  dcKtroyiKl  iiy 
n.-i  dispii-wj). 

■Jr  rvi  if'^rtitncy I  in  Ji  mfm'<tf4t). —I'Wi^  is  reganlrd  a;;  tlie  most 
(rtir(*dim-Juteof  the  nwivI  ]>(>tat4),iuid  i»  widely  >pn-ud.  It  iip[H-nrr( 
root  in  tlif  form  of  dark 
In-own  or  (jrcon  patch©**, 
riiiiy  not  In.'  fiotict*d  at  hnr- 
ng-.  hilt  which  enlargp  dur- 
rtjonif^i-.  'rhp.H«  jjutcht's  nrn 
«n  aivas,  n'Mfinhling  sjiol.t 

i«<i  into  the  potato  with  a       ^^^^^^^  f  *• 

\  (lit?.     The    fltwh  Ikh^ohh^ 
$in^  liittpr.  and  the  dbw^LHed      ^^^^^^^^^h  i  i 

U  H  Muiini*  Kii  con  lain  ina-     ^^^^^^^^^H         W 

Bla<'k  mt,  unlike  r*oft  n>t, 
Iry  and  inolTcttHive  dway. 
'^xtvA  form  of  thi>  dL-^-fke« 
IcA  the  yonnj;  sproutH 
\\\^  in  the  prfipagntiiig 
and  thiK  ''  liliu-k  rthunk " 
<!(iiisist.-«  of  liiicfi  and  spol« 
leil  aH  stated  above.  The 
he  reodcre  the  yoiitiif  plantM  worlhletw  and  (•vcii  a4x»inpitKbeK  their 
Bfeiy  ffirtlting,  (8ei>  ti<r.  ^.) 
^Ppolttto  with  black  rot,  however  flight,  i'^  itsod  in  ibn  plant  hi>tl. 


Ml).  1.— nut  mmr  tvMt  imtalix 


• 


the  fullnwiri^''  Hptinp  tho  «eU  whioh  jj^row  fmni    it  will  f*«>i 
diBMUMtl  lind  will  ukuit«  tlio  |>otAto>'.«  pnuhtn'd  by  tlu'tii  tii 
iiifci^wl.     Aiiutbt.>r  danger  U  thnt  tin*  rnrlh  or  ninniin<  of  t 
or  I'ifid  may  Iw  conlaminatxxl.     It  is  nrit  rr-jfiinlwi  an  ^jifi*  I<i  \w 
roots  in  tlic  mtiiiurp  hmp  or  in  the  ftvd  of  stixrk  if  Llir  tnanit 
useii  on  »w<H>t  [xitatncj*.    Thi"  fii-ld  on  which  dim-a^'d  nwcot  put 
been  jrTown  will  proljuWy  roituiiD  unfit  for  XhU  crop  for  *?« 
pi><<iivin};  r<ioI>(  should  not  Ik*  loft  nn  the  soil,  hut  uhnuld  ht 
und  hiiriiL'd;  it  i»  woll  alxo  tu  tiuni  the  disi-HMNi  riiics.      It  i 
tbnl  llie  ^<>niut  of  thirt  diaetuw*  may  be  conveyed  by  tbi*  wi»ij 
Tlif  f«ir  of  jfetliiig  disetiftp  geTm-t  in  thr  projx^itin^  Iwd  i 
sidenition  that  i:niit>e»  aonie  Inr^e  ^^rowcrrt  to  avnid  ^rdc 
rit-b  cultivated  lOil  in  the  plant  Ited,  aiid  to  u^*  hmtvad  ftrtt 
OP  wood»»  <'ar(Ji,  which  arf  natiirnlly  Itwt*  apt  to  *i'  infwtyd. 
wnn<  Ex|i«>nnii<nt  Station  dtM^nm  it  pmcticubli!  to  bi*at  Lu  big 
aturu  lh<!  soil  of  a  liotlR-cl  wanned  by  flut*  i*o  as  to  destroy 
of  blark  rot- 
To  U^  nuro  tbnt  no  plants  Blffc'ti-d  witb  "blark  nhank"* 
oner  irrtrwer  futem  m>  far  a^  lo  lift  uiid  exauiinc  for  bbick  rifii 
potaio  iK'fore  iU  sprouUt  arc  utilized,  n-jix-cin);  i^prout«  frui 
rooti«.     Thus  h<*  jfiits  only  one  vtop  o 
bitt  bo  re^irds  tbiit  I'ourAU  an  pnilituhla 
.%i/  iitt  {ArrorifAtiji  hittatat)  if*  titm  ul 
iniporuuit  dUiiuH-s  uf  llit"  ^wi^rt  pati 
iiK>ro  abundant  in  a  dry  yew.  sontetiiu 
n1nK>!<it  total  ItMw  of  the  vrop,  iho  iH>tat 
to  nMU^b  !i  iniirktMalilf  mw..     Soil  rot  t| 
youn^  itN>ts  wlii>ii  quitu  kiiuIL      A(  tbtt 
nttiu'k  (rrnwth  ei>HM>;4   and   t>onMtrk'ti« 
Afti;i'  tbt<  maturity  fi| 
tbiMdiHuaiin '"<lni<t< 
and  Ui'Ktroy  thu 
|M>t«tofs.  if  Uirjrc 
bi'  hhippLil  tu  mark 
SutlnitbHHiiiit  Im>« 
to  spniul  by  way  of 
but  only  thruujfh 
tioiiof  ttiti.toiliif  lb 
18  )mliL'VO<l  Ihut  tho, 
tbL-i  fuu^uu,  wbicb 
lu  lhi>  si>od  of  bi 
may  Iw  blown  likv 
an  infecl«"d  Held  to  ddc  formi;rly  fruit  from  the  dUfnttw. 
Im  known.  )ml    rotation   of  i-miiH  ix  ii  pn-VL'nlivi.'  unMLourn 
potiitn  Dt-eupyiii;;  the  IimkI  only  iinit;  cvt-ry  four  or  tivo  \ 


ij/?  rot  {RhizopuM-nt/^nnni)  is  ii  nott  and  putrid  (ItNMV  f>f  tli«!  rttorod 
ts.  (S*N'  tiff.  :i.)  Soft  N>t  iniiy  not  iijipciiv  on  roots  wht'ti  tint;; 
I  iiKMt  uliiindiint  a  fi-w  wi'cks  after  harvt-jiting.  iH-ing  most  liaijlo 
KTur  in  thfi  swTating  |ieri(Kl,  whrn  niomtiin*.  U  iu.TuiiitiliiLi-c1  on  the 
but*  of  the  rntitti.     Thi-  nLliotial  pn^v«^tiv^>  tn-«tiiu<nL  fur  soft  rot 

0  burn  nil  disrancd  |>otjit»iCf!,  and  dry  tho  ^'ood  potatooj'  for  %\  fow 
■»aft»'r  di^giii);  l>y  piaciriij;  thorn  in  ii  well  v*'nt.ilatcMi  nrwi  iirtiticinlly 
rmed  nxmi,  with  n  tPiuporatiii'r>  of  7<V"  xm  W-  F.  Avoid  )irni.><in);  or 
loding  rootH  in  handling.  It  is  iin|»)rlnnt  to  rpniovc  fnmi  the  ]jila 
rultfHl  pcitatoe*.  for  tJie  discasr  fftn  lii'  nipidly  i-ornninnIcHt*'d  frotn 
i  to  root  durin^r  storage.  At  the  IxniisiBnn  Kxprrinifnt  Station 
ttinK  the  i^torcd  root^  ^MV  fo^titf  (t'oppiT  Hiilphutii  iind  .■<<iiipr<lono 
rd<*r)  checked  the  ppogrea^  of  this  rot 

"hy  'v>/  {Phoiiut  httiifif).  -In  dry  rot  thi>  whole  upper  purl  of  Iho 
atu  tjvt'ouu^  dry,  wrinkled.  »iid  pimply,  imd  tbo  (•ntin>  suliriluiiue 

P  potato  is  diisea«L>d,  l»Mng  r(>du«-ed  to  uii  ainioitt  ]>owdcr^'  rondi- 
Sucfa  discikMyi  putatoo.i  tsbouUl  bp  Inirued. 
H7»»V*!  rttt. — Th«'dit*eB{<(Mi  portions  of  the  root  have  tiii  almost  cliftlky 
or  iind  rrtii-Hijitent' Y .  'llie  fir^t  evidem-i"  of  thif  dineUM!  in  a  .tliirht 
rretwion  ill  Ihc  root  at  tJie  Ihum*  of  a  hnir-lik«  rootlet. 
9wf^-/M/lnfit  Hftirf  {Afimi/ttffurt':^  injMMium)  \>i  ii  hrowii  iinil  riiHty 
itinjj.  fnn)m'iitly  appearing  on  the  i-oolx.  It  cauM's  Hhrinkinir.  hy 
ieh  llir  iMurket  vidtic  of  )twe<-t  |iotAt(>eM  in  redured.  I>ut  it  d<w->t  not 
ult  in  dc'L-uy.  It  roiitiuue^  to  .sprend  on  the  root  after  barre.stiii)r. 
a  prLtiiutionai'v  nieanure,  root»  free  From  wurf  ahould  he  ueed  in 

1  propu|fatiji|if  hod. 

^fH4  r"f. — The  vine  while  yoiinff  UimR  yellow,  then  hlack  near  tho 
bund,  and  diex  at  or  near  t!ti»surfiu-(>  of  tti(>};round;  but,  if  rooted  nt 
HI'  joint,  it  remaiiM  griH>n  Itfyond  that  point.  The  rot  alxo  atlaeks 
I  npjM'r  jiart  of  the  nwt,  whii-h.  detached  fiimi  the  vineja,  sendM  up 
r  .shoots  hitf  in  the  -wumoii.  "The  gi-nris  uiv  In  the  ^oil  and  inocu- 
OD  if  din^-t.  It  \>i  not,  therefore,  fto  mueh  a  question  uf  henllbr 
nte  lu  a  'healthy  i^oil,'  if  Kueh  an  expression  i.s  allowable." 
JTwo  diKi'iise.-'  of  I, In-  MWeel-potato  [("af  have  liecn  ihyterilMMl^thi'  Iftaf 
jht  ( Phyflimtuia  htiiai Ux^ti)  and  the  white  leaf  w-nb  (Albugo  ijumnttB- 
uJuritmft).  The  leaf-hli^ht  fungum  pntduewt  white,  di'wt  [mlebeji  on 
Ipaf.  The  whit*'  Irmf  stub  i.i  shown  by  bniwn  |)«l«hr*s  on  tho  upper 
)  of  Llie  h*af  and  whititih,  nejihdike  .sjiot'H  opiMwite  the  brown 
phe«  un  th«  uud«r])ide.  As  the  dl»eaMC  pro{ifTC«»Oi:i  the  brown  upots 
ome  dark,  and  the  whitish  rwalM  fade  out  to  yellow.  The  fiinpu^* 
«iii|r  thifi  di^ea^e  gi'<owM  ujxtn  the  wild  i^weet  potato  or  the  wild 
rnin^trloO'i^*""^''''"*'^^'^'^  man-of -the-earth .  a  weed  with  uiSimiTe 
'ITiis  weed  barlxiri^  the  fungu.«  durinji  the  winter  in  gall-liko 
irgenientfi  of  the  leaf  tdem,  which,  hreakinj;  up  in  the  f«prlng:, 
i«  centeTH  of  infection:  beiH'c,  ibiit  weed  t<bould  )»e  dit^troyed. 


ISSKC1-  KNRUIKB. 


The  follnwinfr  nro  Urn  mnst  iiii[H]rtaiit  iRM>(-U  ntUu'kitij*  Xhifl : 
<>taU>: 

t'tUvtrrmM.--lt  is  very  tlesirnbtt*  to  rid  tlw  fi*W  uf  (rutwonn-^ 
letting  the  ]>la.nlM.     Whpii  danger  frniii   this  wniri'*'  is  A\i\.' 
jlwin  fiiitun-  late  in  the  prwrtling  ycur  .tbcmld  b(^  itd<»pt4-«i,  ii;.'. 
ipriii(f  the  field  should  be  plowed  early  uud  no gn?<-'n  jrrowth  -li  -iii*! 
uloffed  to  &[ipeiii*on  the  land.     A  fen'  days  before  the  time  fori 
Bie  »weet-potiito  plants  thoruiighly  upmy  a  patch  of  vrewU. ,, 
Hover  with  1  pound  of  pans  jfreenorlxindon  piiii>lp  in  lljn  pill*^ 
frater.     Cul  the  ."<prnyed  plat  t-Iose.  luid  place  rtiiial  I  hettp^  of  the  |m 
Jbod  throuifh  the  tield  iit  intei'val.-'  of   \5  to  -Hi  feft  each  w»r. 
ttoiniiM  n^  ure  pt-esetit  in  the  field  will  cut  thin  |>oii»oufd  ve^talioBl 


rill  thus  Iw  deatroved. 


Bxinmo  Ivll-lkftii4  AitiiNi  i 


^tninifl  lifihl,  tKn'tl'in  <•!  ■»mI  ;-  , ^ .  ,_,. 

f|dcT»l-l)- caluK«d;  ii«iutnl*[niaiiii)l>:«k>l  !•>  Imli  Hue*,     ipravnbr  L.  liulUran.) 


'  111  l«il  ocniei.  puts;  ■(  ittlti  i 
Lt'ltd  bfJtoMr-,  All  Hffurv^cKityt  Ik 


J^ha-}te^t2,ii. — Tlio«4*tiiiy  insects Bre  most  injurious  tothpHW»t| 
aoD  iift4T  the  plantw  Hra  si't  in  the  field.     The  New  Jersey  Exj 
Itatton  rcoommendH  tltnt  the  Mutct  lu  wHrn  ns  dniwu  lie  dip[i 
mtvr  in  which  1  [x»und  of  psrlfl  gircii  or  I^»idon  purple  and 
if  liiuo  have  boen  uiixiul  in  every  175  jfalloiisof  water.  urJiiHfk^ 
I  U.biM^eo.     ThU  XH  vxpevtcd  to  protect  tboyoiUD^  plauta  udlil  I 
torted  growth,  afu-i-  wbieh  th*y  can  Iwt  ter  widrntnud   iii-m-el 
I  '/hrtoUe  h^'llcn  { CiiM^idiv).  —'V^w^  ' '  giddeu  bug:-."  lx>th  in  thr 
iM'lJeH  aud  in  (huii-  Ur*iil  »«t«t«  iw  wpiny  womis,  eat  the  leavra* 
pung  Hwuot-potato  plant.     Spniv'"*?  "k  ""'on  ««  "le  plaiil« 
^tea  aridngaina  week  hit*''  «»•''  '  IhihiuI  of  pnris  ^r^vn  or 
lU-ple  and  1  jiound  of  lime  I"  ^'^'^  ffullotis  of  water  iarocomnifnd 


'alo  mwfiie*  {Schlixxvntn  fipp.). — Shoiikl  tlw»  Iiirvit>  of  krw- 
in«  trnuhlcsrmic  on  swt'ct-iKiUiUt  viiicM.  .iprajitig"  willi  the 
imiiilii  ^ivoii  ill  piini{;ni]>li  un  flca-lH'^tliM  .should  Iw  Irkil. 
5irtW-y«rf<iVo  root  heetU-{('if(atiJr>rmicariu*i). — Thijs  subtropic-ul  in.>*ott 
IS  honeycombed  swoct-potato  i-oot*  in  some  part*  of  Florida,  Loiii- 
UW^  aiHi  TcxuN.  It  \^  tfa*'  nipsl  serious  eiicuiy  to  tlio  swect-ptilalo  orop 
:  regions  wht'rc  it  occur.s  nnd  s<>en)s  to  Ih>  (■xtcitdhig  its  mngf  north* 
Ri'd.  Pulling  up  and  burning  all  iifFcclod  i-ootN  tuiil  vine^  i.s  tho  only 
eansiitpivst'iit  known  for  n'pre.ssing  this  jM'.st.  Swn-t- potato gixtwcn* 
I  ri>gioii.s  whiv'li  ttiiK  instxt  Iiilh  not  n-nclird  kIkiuKI  I>t>  tin  th(>  |iK)lioiit 
11'  it  and  »liouid  ctfpeciftlly  examine  with  great i-Hre all  »wtH'-t  poUtoeti 
■ought  from  Klorida,  'IVxtu^,  oi*  Louir^iitnn.  Th<>u('i'oni[)»nyingillu«- 
tion  (lijf.  i),  diawii  under  t  ho  supervision  of  the  Kntoniolo^isLof  this 
partmentf  i^  introduced  to  fHnilliRrize  in'owers  with  ils  Hp])earai)ve. 
e  infected  tubers  I>cconie  thoRiujjlily  t-hanuelfd  with  liie  larval  bur* 
)WH,  and  eventuftlly- shrivel  up  and  (le<-3iy.     'Hir  (viloiif  of  the  beetie 

red  juid  bUck. 
St»*Kt-pQiat*f  havik  moth  {MacrfUfHa  cihgul^t-a).—'V\ne  lar\'H  of  this 
rl  iti  known  to  f^roners  sm  iJie  "honi  worm.'"     lb;  lafj^e  uizo  mn- 
VH  it  L'M.-*y  to  band  pick,  and  it  \»  also  rt^dily  destroyed  by  the  parin- 
wti  trentDient. 

USES  UF  HWEKT   ruTATUi»). 

AH  A  TARi.E  vBovr.t  ni.i:. 

The  most  Important  use  of  the  sweet  potato  U  as  human  food,  ibe 
ol*  Iwiing  twiked.  boiM.  or  othenviso  preiwi-ed.  it  contains  more 
nintter  und  more  starrhy  and  sugary  material,  but  le^s  niln^rnouH 
tricuts  than  the  Irit^h  t>otato.  A  dietary*  in  which  it  enteii^  Inr^^ly 
<ald  aUo  include  bcan^f,  pea^,  lean  meat,  cg}^  or  otlier  highly  uitrog- 
oiit^  food. 

.ITiiL-ouked  sweet  potatoes  may  be  sliced  and  then  driexl  either  in  the 
or  in  evapomtora.  They  are  prepared  for  Iht;  table  by  »oakingnnd 
itig.  Pried  sweet  potal*>es  werr  exliibil^rd  liMKnitf  Hit-  phkUhIs  of 
pan  at  Uie  Columbian  Exposition.  Their  prepai-atiun  i->  de&cril»fd 
follows: 

Cteimly  washed    potatoes  are   pliun-d    in    ii  »^uitnblo   )jH:^ket  and' 
■nei'Med  in  boiling  water  for  a  short  time:   when  taken  out  of  the 
kct  they  are  cut  into  thin  slices  and  spread  over  mats  and  exposed 
4he  snn  for  two  or  three  days.     In  order  to  make  a  superior  r|uality 
skin  uf  iJio  potato  it*  peeiwi  off  before  slicing."' 
n  some  countries  the  young  leaves  and  tender  sprouts  of  the><weet 
Kjito  plant  are  prepared  and  eaton  like  spinach. 

VVitbin  rec«nt  years  sweet  iKtiaioe.-*  have  been  cannnd  inn  few  loi-ali- 
In  181>3u  factory  inMistikisippi  cuniied  about  l,tlOI>  burets,  u^iing 


Z-fnan4  («iw.  wbi'fh  «oM  in  nnrvgo  at  35  rent*  pw  deceit  dpHvoK 
A  hiwhel  (if  H«M«t  iKJtatcM^  ww.  ^mfficieat  foT  IS  cmw.     ftrawrx  «er 
paMl  i*i  cfaia  prr  t«wii«t    TbU  finn  expected  to  eiB  mhoot  9.000  btuhebl 
of  |tw•^^t  p''>tsIO(>s  in  1H!^^. 

SbouW  the  canneries  now  engugrd  in  packing  cveet  potatoes 
cenA  in  rmtiop  a  Ur^e  demand  for  thb^  prodart.  aweet  potatoes  w«ald 
hKtwK  n  profilalile  rtL^h  crcfp  tn  manr  localities  where  they  an  nnw 
annabMi-.  Tfae  canneries  would  also  be  heDe6ted,  not  onk  ta  ihe_ 
dircf  t  pnifib)  from  canning'  swM't  potatoes,  bat  in  being  able  to  operat 
,jiirinff  a  greater  namtier  of  mrmth<.  the  sve^t  -)x>tata  crop  coming  ij 
AfU^r  HMMt  vegetables  and  fruits  bare  paired  out  of  ae*atM. 


MTSBT   RrTAfoai   AS   lUOD  MK  nOCC 


Only  in  loraliticR  farorrd  with  transportation  fmcilitieit  and 
[Qiirk«t!t  in  thw  sw««t  potato  a  mkc  erop.  Rat  a^  a  food  for  stock 
HbotiM  be  ext»'n»ivoly  grown  in  rrgions  adapted  to  it.  The  nxit?  ba< 
tie<>n  nucL-cimfullv  ffil  If)  bt^:^.  oattli'.  and  borap^  For  cattle  atid  bor 
it  ia  l)ctt«r  to  >>Ui-e  the  roots.  Of  all  cbiaM«  of  atock,  bogs  oon  be  used 
to  roni^ume  tmcet  potatoes  to  best  advantage,  sioce  tbej  do  their  ovtd 
diggini;. 

Tbp  following  table  givc«  the  average  cotnpoitition  of  7  rarietiw  ol 
ftwei't  )KitatucH,  the  G^run:^  for  eacb  \-artcty  baving  U.>en  compiled  fnicu 
uialyHv?!  uf  roubt  giown  iu  three  or  four  States 


Vifi«tJ. 


Water 
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We  find  from  tbe  nhovc  table  that  10i>  pounds  of  sweet- potato  roots 
eiiDtain  6».3iJto73.U  iMnindsof  wator.  l.Oii  to  1.211  pounds  of  i^h.  l.:<8 
to  3.47  |»oundH  of  protein  ftlie  so-«ill«i  flpnh  fumicrs,  tbe  most  (vwtly  of 
all  f(Kxlooii*titiie.at«),  0.86  to  l.sa  poundtt  of  fiber,  39.78  to  394.4^  |i»undi« 
of  nilrot^en-fn^i'  (•xtract  (sUiivb,  sugar,  gums,  oU:),  and  0.43  to  0.85 
pouudx  of  fat.  or  u  total  of  ^7.46  to  'i±ii>  pounds  of  dry  ututtrr.  If  we 
judged  of  food  ^•^i^^xv  by  tbe  amount  of  dry  mutter  we  ^ould  pronounce 
Southern  Quoori  the  most  nutritious  variety,  iHit  it.-*  ad\*untage  in  dry 
matter  is  n»unl)'rl>abin(wl  by  it-*  low  oontenl  of  prolfiin,  only  I.S8  |H'r 
"""*       This  \-arl«ty  espeelally,  and  iiidt'cd  all  sweot  potatoes  are  too 


cent. 


t  !n  pTOtPin  toconstittilo  n  pcrfwt  foo(!  whpii  iif*pd  atonp. 
fii'ienry  may  he  siipplipd  by  ft«<iiag,  in  coimfL-tioii  wU!i  Mwcct-pouiut 
lU.  ftMxLt  ricb  in  proieiD,  anch  as  clover,  peafi,cottou-8ec4l  im'al,  mid- 
.  and  skim  milk.     Since  thi^  difforencet^  in  tht>  nutritive  viilu*>  of 
•bovc  varittio-1  are  not  great,  the  choii-e  of  varietie,-  for  ^tovk  food 
y  be  bil*^  on  producti%'(>m>Mti  alono  {neti  p.  tio). 

A<*I''nri'(inci'ptinn  *if  I.ln*  food  vnlin-  of  swcci  potatiM'stHHy  hc>)i(>(|iiiiTd 
)iy  I'oin^Miring  tlii>  <■»nlpt)^i^io^  cif  tlit-Me  ixhiU  wJlIi  (Jial  of  <tjrn. 

Riknive  Joud  ralua  of  eortt  iiMi/nmil  poUiU^a. 


DijrMi-  iNnirfi,    r™-rr«( 


Wf. 


WrMindiimni  canUlB ,         tHi  i         U.& 

niuinHliowMiiwiaUiaivMiMiD „^....« Mil  t.b 


Thus  ^  pounds  of  i«w«i't  iKitatm^  atrord  nhuuiit  as  Diui:h  dry  inalttM*, 
ifailo  an  murli  mrlKinai'itms  inatvriiLJ,  but  les^^  than  tialf  u.-<  intuli  pro- 
teiji  3a  is  contained  in  I  |H>und  of  corn.  By  u.-<ini;  one-balf  pound  of 
iTitlon-!ic€Hl  meal  or  1  pound  of  cxiwp^Mis  (seed)  for  pvery  lU  pountU  of 
»«prt  potiitwjii  (Ills  dctivirni-y  in  protpin  U  fully  s[i[ip!ied.  I  nin 
find  rio  record  of  digestion  experiments  witli  .-(weet  ]K>tHtoes. 

On  umuy  ao  acre  of  rather  poor,  sandy  laml  whrni  rtini  is  now  grown 
>l  vould  l>r  wlraiitagcouH  to  siilmtitnte  MWC4>t  {Hitiitocs  iriUmdetl  for 
•twk  food,  for  frei|uentiy  ^uch  miU  arc  uipalili!  of  prodmriu^;  0  to  U 
tiai«8  ao  much  sweet  potatoes  a^  corn. 

Tint  vi»Bi  xB  rooit  for  irracK. 

.Swn't-iMitaco  rinps  an-  usimlly  Iffl  to  decay  in  thp  fipld  when?  tlipy  are 
grown,  llowt-vcr,  tlH*y  nmy  In' utilized  as  fmid  forcattlf.  An  iiimlysiN 
of  Trr>'  -lUM-iilent  KWcet'pi>tiito  vine«  grown  in  Texus  showed  tlii-iii  to 
Iw  priu-lienlly  idunlical  in  chemii-al  coniposltioa  with  succulent  cowcHm 
niK-'4,  of  whi«-h  the  feeding  value  is  well  cstubll-hod. 

Vrncsi  of  5  varieties  wore  aradyzed  at  tJie  Geoi'jfia  Station,  and  showed 
eonfidernhtc  differences  in  composition.  It  is  chtinifd  that  thi- vlne.-i 
tif  the  Mt-called  Vinele.i«a  variety,  which  stand  up  wi*Il,  i-an  Ih"  cut  with 
■  mowing  machine,  hut  to  permit  of  this  it  will  Ik-  ncers-sjiry  Ui  culti- 
VHtr  iienrty  level.  The  vinr»*  an^  h«Mer  r^uitvd  for  fiH-diny  trrfcn  Mian 
for  curini;  into  bay.  In  the  silo  they  arc  daid  to  become  slimy.  The 
irrilor  weighed  a  hean*  crop  of  ffreen  viiiew,  and  found  thai  tJie  weight 
truf  51  toiu  per  acre.  At  the  Tcxa*)  Exfieriment  Station  the  yield  of 
((rif  n  vinf^  was  much  greater. 

COST  OP  PHODUCnoN. 

Swpct-iwtato  growers  in  a  number  of  Statex  furnished  thndata  ui*cd 
below  in  estimating  the  cost  of  growing  sweet  potntoeM.     Kent,  ooift 


of  fvrtitixpnt,  and  i't»t  of  shipping  are  not  Iwlitd^l  1u  thi>  Ml 
stateiiHMits. 

Av«n^rit^(r  U«-  niturn**  of  several  yxporienced  jjrowcn*  in  New  Je 
WB  have  xhe  followinj;  fijfures.  which  may  l»c  takfn  ^  ix-pn-srut 
of  the  cost  (lc«8  feititizcrs  and  rent)  of  in^wing  un  ncro  of  ewett 
tOQs  in  Now  Jersey,  DiOawarR.  iind  th«  Lidw-wnUsr  foiinlie:^  of  Virjitut 
Sets  grown  or  purchased,  $5;  prcjianition  of  the  noil,  1(1.1*7:  tna- 
plantinjj  (with  woodvri  tonj^o),  #2.12;  hontc  cultinilion,  il.U^; 
and  other  hand  work,  tS.ty.  harvrxting.^^l.&O;  Uitnl.  $!20.!)«i.  Tutt 
in  uddition  to  rent  or  interest,  muttt  be  added  $10  to  !^>  pur  aavi 
fertilizc>r<i  or  stahlv  manui'c. 

The  following;  tigiiivs  arc  avcmgt^s  from  sSx  statPtncnte  ^elected  I 
aoKing  thosL'  sont  in  tiy  growers  in  thi>  Southern  Stntoft.  and  (rivL*ihi'< 
of  ruttivatinj;  an  ncro:  Se«d  potatoes  for  mUs  or  vine  eultiugt 
preparation  of  the  .soil,  #2.7^:  tnin»planting  .set8  or  cutting] 
horse  tullivntion,  #1.87;  hoeing  and  other  hand  work.  $1.6?: 
voBtinp.  #5.Wi;  total,  $16.S3.    The  ligurcs  usod  in  making  up 
averagcrt  vary  between  the  followinjf  limits:  Seed  potatoofi.  $1.25^ 
|4.7j>;  pi-oiwration  of  land,  $i.a5  to  !M.50;  transplflnlinrr,  ^I  {de 
less  for  vino  cuttings)  to  i^:  horse  cultivatiou,  >1  to  #3;  hiwiiip,  < 
51)  cent*  to  I8.S0.  and  harvesting.  43  to  <». 

Numerous  other  e-^timatew  of  the  cost  of  growiug  an  acre  of  »» 
potatoes  in  the  Southern  States  approximate  trlo^oly  to  9t(;.N'\ 
(Anlirm  the  correctness  of  tbit*  ti^re.    Returns  from  thi!<  Ker<-iion  of  I 
country  indicate  that  tliiH  crop  iw  loo  fif  qucnlly  left  wiMinm  nianur 

Ak  ri^urdM  cOKt  per  tiuHht^l,  un  Arkiub<iui  horticulturi^^t.  wboj 
Nwt>i>t  potatotM  on  a  large  M-ale,  pUR-(>^  Oie  i-osl  of  u  bushel  of 
[Nilatoi-s  In  the  ground  at  4i  to  IH  eeuls  when  ihc  yield  is  liiOtol 
buttheU  per  at're;  digging  and  storing  cost  bini  i^  to  Hi  cents,  ir 
a  total  cotft  of  7  to  15  cents  ytvr  husbel  in  the  cellar.     From  II 
and  from  (loorgiii  come  stateuionts  that  iO  cents  is  the  eocitof  (fpoi 
and  harvesting  a  buyhei. 

When  we  tronie  to  consider  selling  piit-e  and  pro6t8  we  find  diffi**! 
in  gene  ml  lining,  on  aci-nnnt  of  the  uitle  tliirliiations  to  which  the  |)ii 
of  llii.svegctiihli.'  is  .subject  in  the  large  citir^-i.  Hnd  to  the  fact  tliiu 
ii  gnrat  extent  of  oounli^  Uiere  is  practically  no  markut,  pxi:«^I 
f-niall  qimntities. 

The  prinviiwl  markets  for  Eastcm  growers  are  New  York.Daltii 
rbltadolphia,  Boston,  and  Providoueu,  und  in  upite  of  wide  Di 
tioii»  in  price  the  «weel-potato  crop  is  uximlly  pruflltLhle  in  Inivlil 
favored  with  cheap  Lnm>iportatioii  facilillcN  to  theiH> cities.     Dunngj 
period  from  July  15  to  August  15  there  ia  only  a  liinitnl  «u|)| 
f-weet  potiitocH  in  Northern  markets,  and  jHitatoc^  of  good  (piitlity  I 
a  ready  xn\e  ul  n-Iativeiy  high  price.-*.     Thv  aweet  potato  i>  a  pri>6t 
crop  where  local  s&lvti  vHti  be  uttoct«d.    In  localities  remote  from  i 


._.  the  |jrufil  in  grovriug  Ihis  crop  on  a  largf  :m:»Ip  muAt  voma  from 
invertmp  swi-Rt  pdlatoo^  into  pork  or  soiini  otliftr  vulunblr  nniirial 
rtMluft.  As  a  parlial  suU-rtitulo  for  corn  in  tbo  food  of  hotrs  the 
rwt  potato  «liouM  ho  extensively  used  in  Im-alities  where,  ou  account 
[poor,  nndr  soil,  corn  doen  not  (fiv«  large  yicldnt. 

SDMMARV. 

The  H-veft  potato  is  iiiuhL  comniunli,-  propagaled  by  nivutiN  of  the 

iddn  or  .»boot>  from  the  roots,  whirh  iiiv  mllnd  scLs.     Thi- i-ooLmii-o 

llanU'd  in  hotlKKl?  ami  Ibo  nftt*  which  ilevftlop  un-  n-movril  imd  tra.n?i- 

ptanted  inUitr  licld.    TbtscropiasonictimcH  fjfroirn  from  vino  cuttint^. 

I    For  liwhlfriinfj  the  labor  of  tn»ns  plan  tin  j;  Mwei.^t-jx>tuto  set*,  woodcD 

mgv.  or  transptiinlers  drawn  by  horses,  nmy  be  usetl. 

In  exptriuieiiLrt  at  the  Ahiliunbi  Station  (.'Uttings  gKVi.'  a  slightly  hirger 

Id  than  shU;  at  th<i  IjouisianaStiition  spU  produced  the  lai-ger  crop. 

lxini»iaii»  vine  cuttings  If!  to  i4  incbc**  long  gan-  largi-r  yields  thiin 

iter  cuUingft.     It  ih  gcni^rully  regarded  an  unprolilnble  to  raove 

eel-potato  vines  after  (aot  cultivation. 

On*' hundred  and  eighty-live  biwheU  (lO.OOli  pounds)  of  Hwcet  potato 

it&  remove  from  the  ttoil  ^.S  pounds  of  nitrogen,  10  jKiundt^  of  pbott- 

aeid.  and  50  jwunda  of  polaAh;  this  \»  (M|ual  to  the  nitrogen  in 

150  potuid«  of  nitrato  of  noiLi.  to  liii'  pbosphorii-  at^id  in  alwut  1)0 

iiDd.H  of  lUrid  pfaospbut4i  (MUiH^rptionphub;),  hiuI  to  Uie  pohbih  in  aUiut 

t'i]i«iun(h*  of  kainit. 

A  fertilizer  containing  nitrogen,  pboi^phorie  ncid,  and  potAtth  \h  iiio^t 
Wrtain  to  afford  a  hiig^>  yield.  Of  Ihet^e  ('unHtituetit>4  potuHb  U  aioHt 
ilDportsiit  and  should  Iw  supplied  in  largest  quantity. 

Mtit-b  confusion  ex bt^  in  the  nnnic.-^  applied  to  varieties  of  sweet 
^tUtoes.  (ienemlly  the  Southern  consumer  prefers  ji  sugary  sweet 
potato,  huch  as  Sugar  Yam,  Yellow  Y'um,  and  BarlmdiM.  Nortlicrn 
terket**  demand  a  ttarchy,  rather  dry  root,  auch  as  Big  Stem  Jcrricy 
Uiil  Niirif«mond.  As  Vntd  for  live  slock  the  nuwl  pntductive  varieties 
ibduld  be  grown,  a^i  Pixjvidemv,  Shanghul,  Kayumii.  lied  Itemiuda, 
ind  Southern  Queen. 

Early  digging  of  sweet  iKitutoivt  considcnibly  reduces  the  yield,  but 
t>o(netiuie.'4iu)<tituihle  by  rea.'ton  of  tJic  higher  pn(».'Kpn:va)ling  eitrller 

I  the  MOWD. 

-Sweet  potatxM'x  ani  more  easily  brusiett  than  mature  Irinb  jwlatoes 

id  require  I'erj'  cnrnful  handling. 

Sweot  polato«'-'<  are  !*uece»sfully  kept  by  maintaining  a  teinperature 
if  about  75''  F.  for  a  week  or  two  after  diggitig.  then  lowering  (he 

iiilieratun^  and  keeping  It  through  the  winter  at  SO' '  to  iJi/'  F.     The 

iDi^iphiTC  of  the  storage  room  should  be  kept  dry.      The  condensation 

WMttturo  oa  the  rootet  affords  conditiunn  favorable  to  det^jiv. 


I 


•|<i,„  ^^ffp  of  notnirl  mwd  8WC0I  potAtoe^  and  rotatinn  of  i-ro|w  aiv  tb 
h»*«t  iiH-ni"*  «>'  «vt>iiliii(;  fuii^aiifi  iii8«iL8e8  and  inMH'O,  whirh  «»inM'Uiije 
Mrriou.-tt>'  ii>itiri'  llief»wo»*t-poUito  crop. 

A  Httl*'  "vor  twii-thinl>  of  the  weight  of  HWppl-p«»tj»lo  n>i>Ls  U  wttfT 
TliriT  ikhiihU  i>f  swwt  [H>tut*Mi  Afford  a^  ruuc-b  drj-  inalter.  Uil 
thi^t'  liitir  it»  iiiucb  proU'Jn  <llio  so-called  flc«h  fomiera),  b^*  1  |KHiiidi 
«M>r"-     f^wrpl  ]MilaUK>j«  nn  sandy  «>il  (foriorally  yield  morp  drj- matu 
(fito'l)  I**""  rti'ii'  tUiiii  i-orn.  mid  in  nmiiy  t-asej*  may  lie  atl van tajri'<'ii"y 
^,,}>sti!«tod  fur  tliU  .Top  oil  land  loo  sandy  and  poor  lo  aftnni  a  prufit] 
^1>l*'  .v>*'t*l  of  <<orn.  nml  tuuy  bu  used  as  a  food  for  ho^  and  lAhcr  lire 

't'ho  rtMt  (oxcliiNivoof  n<nt  ami  fortilUerejof  jfi-owingand  harvMtiiig 

,iH   '"■'^'  "'  wwwl  iiotatiHrs  variox  greatly,  and   is  ct^timutcd  to  Iw,  on 

,kii  l^^*'"^^^  not  far  fnmi  *i(t.     In  »pite  of  wide  fltictuatiutiii  in  prii*, 

jl^t-  xwiH'l  |H»tm„  t.)^,|,  is  uMiially  profilabk-  in  loealitieM   favored  with 

4.1if*l>  l""'"!**! nation  f at-ilitii'H  lolarge  cities.     It  Is  also  a  profitable  rr..p 

^.^leiT  Iw-al  MHbw  .-an  t>o  offwted.      lu  Im-alitios  remotn  from  iiiar- 

ft  y,4*  '*"'  protil  til  }>ruwint;  this  etop  on  a  lafjfe  nvnic  miut  c-onie  from 

"  tvnvi-rtlofi  dwcut  putaloea  iuto  pi>rk  or  mme  other  valuahlu  auimal 

..^nlm-t. . 


PARUERS*  BUI-LBTINS. 


ThofonnwIiiK  UaltAtuf  the  Fanners'  DtiUDtio«avitil»t>laftir  illstnbatioti.*ha« 
lltmmiiil'cr,  litl",  Mil  bUo  iu  i>»(;o«  ofewili.     Capias  will  !»•  iwni  to  iin>  wlilttM  j 
■IHillro1l'>i>\«  tVtiulof,  Kci»r««-iil*tUM.  aiid  Uclegmtea  lu  Cui.crww  or  to u»»l 
lury  "1  Antic  11  Unr.<.  WuBhiniJtou,  D.  C: 


10  Ueiimin""- '"l*""     ''^'* 

I*  iT..|».r«»iii  iii-'iio''"'"'  n-"- 

3t.  lliiruy"fl  U«iinr*     I'll- M!. 

».  TI..'  r«*.11i>f  u»  l'«'"m  Aiilni«»».      I>-  K- 

W   ||«a*;l,ulera«IHm«lo>1'>*II"-      P|'  '■■ 

■jn   •»»«,Ll'oUl.ir..  0»l"'r-»»'l'*««-     l'^"- 

it.  I'lii  rirt  !w*l  •»•>  »'"■•'    '>  '•■ 

an.  « B«l.,  «.»!  II""  »"  Kill  Ihw     ^  =- 

n.  l*.iiiiln4|iii'-U"'i''»'*''»"B""'  ""*      pp.* 

U   Or«r» '*'«■*'■""'***'*""""''"*'    *^*'' 
ill,  Alrnir*.  Of  t.uf»™      P^M. 
m.  MIIm  in.!  WUI-.    PP  W. 

aa  I'.itliHi  -Siwiloiitl  lul*™!"*!*     l>tB. 
31   Ii»liiC«rii   tSillumwJ.II'iw-.   rj-ll. 
W,  S|>raj  >i'B  *"'  •^""  l"»««»-    1>  1* 
;mi,  OdI""  C.ii«n\    I*p-  si- 
(O.  t'«m  DrolaaKF.     rt>  34. 

II  rn*1iiL  i^rvHUil  Vmillnit.    Py-JI, 

U.   flM'Lt  jUImoiI  Milk.      l'|L»- 

D.  S*Bifv  Plii|Hiu>l Ml  III*  Ftimt.    P|i.90. 

II.  { ■,111111  irT*Ul  r«»lllt't».     P^.  It. 

IJ  luM-tiiilnii'"'""  <"*i«nM(]n»lB.    Fy-H. 

M.  lirlvil^^'  '"  IIiMnld  Cllmaln.     I*|i.n. 

<I.  tu'«»  A(Twt»>ElbBraihHiPlnaU     p^.a). 

|t>    ThpUATitulBff  nf  C'MluB.     P|^U. 

III  Sli—I'  Fr-Jlll      IV  74. 
■Jt».  Siir**'*'"  »■  ■  ruracp  Crop.    Pp,  ^ 

|U  m«iid«rtV»rtMi«»fi;fctck«>«.    P^  4m. 
Sfll.  TUe  «■««  *>***■    I'P.  <e. 
M.  Ilii"  to  ■^■'*>*  UmUriHiM*,   'Fp.  sol 
M,  limine  Comiiiua  Binli.     pp.  «_ 
55.  Tti"  I'l-'^y  ""■'-    »VM 
H   l[»f-"™">' """I'ln  W»rli— 1.    I'll.  »|. 
§7.  IU>tt>i  UaktoiunihDP.nu.    py,  iQ. 

l«.  B—  Kwplsf ,    Pp  n. 
gy.  Mellwdxil  CunagTDbM^i      fp.  m. 
f  I.  Aap^rm""  t-'oUiin!.     P|i.  fit, 
I B.  M«rV«>lJ'iE  V«r«i  iTnliK*.    ppi.  28. 

D.  C*"  -•  "Ilk  «ii  tha  Farm.    Fp.  Ml 

SI,  l).f'U.«  ■nil  i;n*».     l»i..  ^(i, 

^    K«|-rtii.»MSij,Uo«'n-„i^l|.     pp  B, 

05,  MowluB-iUiil  lUM-itH.     Pp.3«. 

gj.  FonMT]  liir  fMiixri      Pp.  W, 
,  0R.  Tlw  BUok  IhX  ^r  1 1 ,1.  f.l.U*-„'     p„  9 
.  KxpmHdmiI  SULInai  Woclt-Hl      J»p  jq 


Tl.  K-MtillalB  In  Beef  Pradurttini      P|i.  It- 
1:.  Cultle  Banc«<>(Uip  .SDBikirwi.    I1>.IL 
IL  Ri|MlurBtAI«Uiiii  Work— IV.    Ppktt. 
Tt.  Ullk  *«  Foul.     Pp.  ». 
7S.  TlwtiTiJn  Knut*.     Pp.  30. 
TO.  ThuhU.  CruoiBK-     Pp.  M. 

77.  Tho  l.>Bil»B  nf  !S>.1)»      P|i.  IS. 

78.  Xxporlnteiit  StHltoB  Wm-k— T.     P|l  B. 
TO,  Bitwrllnnil  SUiUnn  Wurk  —  VI.    Pp  S. 
10    TM  P<w«l>  Twis  bnn>r      P|i    It. 
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LETTER  OF  TRANSMITTAL. 


Uhited  States  Dbpabtment  op  Agbicultuee, 

Division  of  Botakt, 
Washington,  V.  C,  April  12,  1895. 
lIB:  I  bare  the  honor  to  transmit  herewith  for  publication  as  a 
rmers'  Bulletin  an  illustrated  report  entitled  "Weeds;  and  How  to 
S  Them,"  by  Mr.  Lyster  H.  Dewey,  Assistant  Botanist.  The  value 
tbe  principal  field  crops  of  the  United  States  for  the  year  1894, 
lading  corn,  wheat,  oats,  rye,  barley,  buckwheat,  tobacco,  potatoes, 
I  bay,  according  to  official  statistical  returns,  is  #1,6^0,873,795. 
aS  estimate  does  not  cover  cotton,  pasturage,  fruit,  garden  truck,  or 
■r  agricultural  products,  all  of  which  are  of  immense  commercial 
Bfortance.  The  direct  loss  in  crops,  the  damage  to  machinery  and 
Af  and  the  decrease  in  value  of  land  due  to  weeds,  amount,  without 
■tion,  to  tens  of  millions  of  dollars  each  year — a  loss  sustained 
<BBt  whoUy  by  the  farmers  of  the  nation.  This  brief  bulletin  con- 
*m  simple  and  valuable  directions  for  weed  eradication,  and  in  view 
be  euormons  interests  concerned  it  is  hoped  that  these  methods  may 
3r  be  incorporated  in  our  systems  of  practical  fai-ming. 
BespectfuUy, 

FBEDEBIOK  y.  COTILLE, 

Botanist. 
«mu  J.  Steblino  Mobton, 

Secretary  of  Agriculture. 
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WEEDS:  AND  HOW  TO  KILL  TI 


IXTltODlICTIOX. 


Darhig  tbc  seasnti  ut'  18!)4,  wliirh  wtm  reniai'kiililc  fo 

droa^lit,  tlie  ortliuary  laiiu  (Tops  wt-iv  cliwki'tl  in  tliyir  {,') 

vee<\K  lieeaine  more  <!Oii8[>h;ii(ius  tliiiu  usiuil.    Tliis  fact. 

the  attieutioii  attractetl  by  certain  Hpecics  recently  in 

awakeiMMl  particular  interest  in  tlie  snlije<-t  of  wewl  en 

Uiere  ha»  been  an  cnlarj^ed  denuunl  for  arcnrate  knowlc 

to  injurionrt  weeds.    Tliis  fact  luus  l>pcu  amply  n>(-o^'ni/e(l 

States  Department  of  Agriculture,  and  tlie  time  and  pai 

the  Rtudy  and  investigation  of  weeds  in  its  Division  of 

been  greatly  mcrca«ed  in  late  years,  while  its  clVortH  have 

to  meet  the  growing  demand  for  accurate  informiitidn  > 

by  the  frequent  publication  of  bulletins  and  circulars.     I 

eatioDH  have  alHO  been  iKsned  from  tbe  e.\i>erinteiit  static 

agricoltural  pajterR  have  given  the  subject  of  weeds  vm\8\ 

in  their  colanms. 

For  the  eoinpleto  eradication  of  ii  noxious  jdant,  the 
teeds  must  he  prevented,  and  if  the  plant  is  a  biennial 
tbernotstot^k  "I'ift  he  killed.     The  ju-occsses  by  which  sc 
■»r  be  prevented  or  rootstocks  killed  areeompiiiatively  j 
''leArtil*!  i"  no  case  are  they  impracticable.     It  would  st 
^Snt  thougi^^  that  the  best  pnxtesses  of  weed  er:idieuti<n 
'Wnrac(k'^*'  ^*'*''  reiusonable  tidelity  the  complete  eradii 
Of  j|i    f.jrmer'ff  T»'"rat  enemies  might  be  ac(-oniplislu'd.     1 
^^ff      l'  n'hU'i"  liavealready  become  abundant  and  wide 
.^8fl  *'^'  Ttinti»  H/J''t'''^'i>'<Jl>  nianyof  tbeni  occur  are  such 
*V  ^"^^       .*.- regwda  their  extermination  as  inipossibl 
Ti^^J  amuiiW    ^j^^jj.  refluction  to  a  state  r)f  crniiparativc 
>(    h/iffpe  fi*''  jntrodiiced,  however,  might  doubtless 

^V    fji^-jes  "^'"'^jj/iifime.     If  the  fanner  «n  whos.- laud 

*\\    ;.*/««*  fCr*^^  ,„^*_o..f„fftheiniiiliis1!ax(i.Id.tlK' 

fc^/^^s;:f:S"^-' > '-> 

ived.         .  _  gj,j,i^^vere  their  histories 
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Florida.  (5■eorRil^  nnd  tim  Carolina*,  tlK^  prictly  lettnre  or  me  M 
vra  States  »n«l  wnDy  others.    Tlw  tmiiliasizc*  llio  iiecciwity  th^fP 
lundowner  shtMiIil  tw  on  tbc  watcli  for  new  plantrt  (inil  leiirn  thfir  i 
acter  if  poftrfiW*-'.  Iwfonj  tlitv  b«coiuc  fstahlisln*.!  :iiifl  :i!Wf>rt  tln-iiweW 
acen-Nsiv*?  we«la  on  liis  fiirm.    Tliis  oratliL-atiun  of  a  sj^H-ies  on  i 
first  oiiK"ri»nw  hi  a  liiiiitiwl  ai-ot  lomiH  practJcally  tbe  only  potuit 
iiictlMxl  i>!' <-""'pl*''*'  '*"*'   ^"'*'  I'XMrmirmtioiniiiIess  imblic  wdMbi 
Khull  Iv  :iro"i*^*  *"  ''"'  l'*'"'^  o*^  *>■  '"•"■<'  vi};<iiim8iuul  uiiiv»rs:il  di-str 
tiuii  of  iteed^  ^^'"^  '"^  liert-'lofore  tteeu  pnicticod^     ITuIuks  xIxihij 
,.(pj  null  fiiforifil  liy  the  {KNtpIn  directly  iiiteif«t«l.  laws  for  r 
i-ouirWli.*  L'\termiDaii<>ii  <»f  wm-ilii  ure  of  little  uvail,  and  iu  most  ■ 
thUB  fiw  "'*'>"  *'**''■'  ^'*'"  '^■•""d  i iii'floiaiiiiJ,  as  iH  pnsved  by  thp«bB 
dant  cn>ns.  p^iwii'ix  y*"""  "-tUT  year,  uf  Cnoada  t  litfttli'a  iu  Pfenrmvlva 
Oliii*.  iii»d  Muldp!'".  t>f  wild  utrrot^t  iu  Oiiiiiiw.tiriit,  ami  of  rockld 

If  ttwxlsciiii  lioi  Iw  <;'»iuplftt«ly  vxienuiuated  lliey  may  U*  bruaj 

under   «ulii«!''""'  ""^   '"   restrtcicil    )ooa1itie»   IhiK  niih.jentinii    may 

am>nuw'h  **"  "•'^'^  *"  *^'<''"'"»i»tinn  a.s  to  jiruvi'iil  any  material  d;miiii.T 

withoiil  miiiiring  iipr>"'''-d'lv  extra  lalwr.    'Cliix  i«  almiist  tlip  ii!.-al 

riiiuliliou  for  n  f^rm  so  far  u*  wmmIk  are  cniiccnied.    There  itre  all  fftii- 

datioiiA  ftiHii  this  nolldilioii  («  lliat  of  tlii<  farm  ro  w  eedy  tliat  a  |.niat- 

nldc  crop  <*aii  ""t  '"'  ""aisi-.!  and  that  no  one  will  liuy  tlio  luinl  m  any 

ymwl  itri««  iml«w  I»«  ''**  f««n«  iw»ur»noe  tbat  wild  iiiiion,  iM3iiDy  ti-ess,  I 

hoiTw  lU'trli'.  rmiiwJrt  thistlf.  or  iiii:u-k  prnss  can  bo  kilKMi  tir  coiitn>llei 

Any  Bi«vit>.-«  of  wwiIr  ran  Iw  Bubduwl  ami  runtrullfd  witliiu  tUe  limiw 

of  nil  owUiiary  frtrm,  imd  uidess  the  value  of  Iliy  laud  is  low  from  other 

WUM%R  lbt»  may  \k  |irofihtbIy  uudcrtaken. 

tlKNKRAL  MKTUUIW  nH  KUAUICATIMi'  VF-ETiS. 

If  tUo  vri'4>d,  liko  many  of  our  mo»t  nluuidant  kindri,  is  an  aniitinL 
rolinKliirine  \XmA(  ffom  Iho  nt-dR  only  huU  dyiiic  root  mid  bniui:)!  (mw:1i 
I  Jt»ui',  it  iniiy  U'  wdtMH'UNl  by  prfVuniiiiR  ki*»1  iimdnt'tioii.  The  svislsuf 
lnuiiy  iiiiiiiialn  ii'laiii  thvir  vitidiiy  for  stvi-ral  years,  no  tliatirtlii'voiici.' 
lK>(KtiiHt  ttbuudant  iti  l,be  mil  they  arc  likely  to  f^tTUiinate  at  in-«{>ular 
IHUM  vid».  mill  thus  taiii**'  trouble  for  a  long  time,  trvuii  t)iouf:li  no  fiv7*li 
H4H>d  l«  iiiHimIiipihI.  Ill  thi^  ctuu>  mcMy  pit>ventiDg  tla>  fivHlnctiou  of 
tiwil  wdl  BiiiduaUy  mlutw  tho  q«»iitily  of  weeds  and  will  provuit  auy 
nii'llu'r  Hini'mlioK. 

I'lir  |wrninn«iit  imittun«,  lawns,  and  toadsidt-M  tbiH  is  on4sii  the  most 
I""""""'  ""'tluHl.  1)11,1  It  is  ,,iiitt'  sutHoient  if  pendsteutly  followed.  In 
tmlitviiml  HpI.Is  ti,i..  bind  tJiH8  wiiiwl  sboiild  flrst  be  burned  over  tii 
iltwlroy  ii«  iiiiMiy  „^  jwHMblw  of  Lli«  Hewls  oii  the  surflu;©.     1 1  may  then 

h'J  wid*"  Tr""" ' ""  **  ""^  '"  *"'"'  ^^''  "■"""*"'"?  »*«<>«  »«"  deeply  iu 

Mill  u„U,      .i    "'"'•■*'■''"»«  ••'ittivation,  not  di-cpur  tbau  tbc  plowing, 

dlni«r      .""""'"*'*'"""*"  ^'*''*  iu  this  layer  of  soil  and  kill  the 

L*iilllv'.»H     '^'  "'''*"'"■    '^'"*  "'""'  "'">'  "'^"  ''«  1''««**'  ^'^i'fti-  '"Ki 
^  '""   f»l*«l«d  until  Uio  wwxl  seeds  ara  pretty  tbor-mifUly 
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io  jw  j^reat  a  d^ptli  as  tlM*  p?i>w  ev«r  nwluw.     Relow  that 
h — H  to  lO  iiH-lics — very  fpw  we«'»l  seeds  ciiii  j-eriiiiimU'  anil  piisb  n 
:.  to  tho  Bnrluoc     A  tlwiiHaiiil  young  isiMirdlitics  may  liu  (Ii'stit>ynl 

•  niannt-r  by  fliu  fultiviilor  with  I(>sh  eft'ort  tilian  a  sinalci  iimtiin' 

•  an  iMt  tlfMiiiiyt-il,  :iiitl  ovt'ry  KtH'^llitig  killed  iiii'iiiik  itiir  Icsg  u'clhI 
[1  iu  thu  Hi)U.     niiiTuii  situnnvr-fullowlng  isuflvii  prat'tin'il  tn  (Jt^ir 

■    '  ■.-  Irtiitl   hy  tJin  ranttMwI  jiiwt  drsi-ribitl;  liiir.  HHiially  coin,  (mta- 
.  ,  cubbuncs.  or  Ui'L'Ih  umy  U-ttfr  L«  jjrimu,  icivJuy  a  imtlit-tblu 
|'«»r  Uic!  extra  c-iiltivatiDii.    Tlie  lK>)it  re-tulu  (uui  bt>  (»btaiiK-<l,  or 
.  wttli  i-n)|)s  tJint  allow  i-iilHvatimi  iliiriii}>:  tlie  f^rr^aler  puit  of  Uie 
lU.  iiud  rliaL  ilu  nut  Nliaili-  tlir  Miil  t»n  tiitivli,  iim  l.lii'.  dirn^ct  i-uy»  at 
twn  luvttin;;  tliu  siu-rai-e  » f  tlie  Hoil  uid  niiiUtriiilly  in  lliegertitiiiation 
kiiaity  ftowU. 

A*  Miiiiuul  wcedH  tisimlly  Uirivu  bust  iii  null  that  tiHn  lievti  brulceu 

t.  i*  iKtL  o<-cii|iii>d,  it  is  pvii)<>nt  thatbrolteii  land  slimdd  not  be  per- 

Ufd    to  rc-tuuiu  idle.     Abuiiduut  cittiM  <«f  aiinuul  vixd  si-nl»  an 

reil  Qv«ry  lull  on  [Hitato  ami  corn  laad  luid  ia  atabble  fields,  wliere 

iblt>  cnip  oT  criiii'Mtii  clirttT  <ir  winlt;r  i>alM  or  rye  ndjilii  liave 

^ru.     A  Uule{;i*a.<if(  seed  laketl  ill  mi  bare  liiDsideM will  nfivn  ke^ji 

wn  aniiiuil  wccdn  and  will  at  tbn  Hamn  lime  prevent  wanliinj;.     Minr- 

iig  tbe  rtKHlftdi-  tnu  or  tlm-i*  liiutv-4  diirini;  t.lit-  ititmiiicr  wit]  Kubdiii'  tbu 

kig  fi-nitrl  uiul  ra^wot^d.     Mowint;  tlitit»tubble  about  two  WM'll.-t  aflcr 
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jkarrnAt  ui  tn^tifielilH  Ibat  liuve  been  (M-eded  to  groAR  or  clover  wtll 
check  tho  auuuai  WMMbt  atid  at  tb«  Banio  tiuio  produce  a  miilcli  that  in 
[rrry  beiiefieial  t>i  tlie  {^^.-ieding  dnring  tin?  August  drnnglit. 

Bi«aiimlR,  Hnrli  as  buidtH^k,  wild  carnit..  and  bnll  thi.itJi*,  Ntnro  ap 

Inunruthmeiit  ill  tbiehitnin)  ntot--i  during'  tlie   llri<t  year  of  growtli  aitd 

[(Inrujji  tb«  f<«orid  j*eur  they  produce  untl  and    dit-.    Many  Hpocics 

|vlil«-ti  are  oi-dinarily  true  biennials  will  live  tlirev  year^  or  p<»tKibly 

lutigej-  if  fu>t*d  pnHlin-titjti  is  pr<'%'t?iite<l  by  mowing  or  rutting  tht^  st4-m 

AlMivr  tUv  i-niwn  »(  Ibo  rouL     In  fait,  muwiii;;  or  ciitttntc  uff  tlin  main 

Miin  oir«ri  ttidtii-es  it  to  braiicli  oat  at  tbe  ba.se  and  Bcnd  up  Reverat 

«lalkF«  ill  place  of  tbi<  om\     Cuttiiif;  tbo  roots  Im:-1ow  tho  erovru  tiHually 

killH  tbeui.     ir  ttii«  work  is  to  be  done  by  liaml  with  a  hoe^  j^^rab  hue, 

Nfspod,  ajt  IM  Dn4>n  tbo  caMj  witli  bull  tbiHtle»  nii  new  ground,  it  can  be 

Jour  DKMt  etTei^tively  and  vritli  least  latx^r  in  tlie  fall,  during  the  tirnt 

jtar  of  gmwtli.    Tlie  xtools  or  rosett^fl  of  le^ive^,  close  to  the  ground, 

oflca  givvlitHe  fiiiggestionof  the  prominent  seed  stalk  to  be  ^ovn  tlie 

|fl)llo«Ui);  year;  hut  they  urv  Nuflirieut  l^o  indicate  to  tho  observing  eyo 

I  tin  pmteiice  of  vrei-d^.    The  riMit  at  ihiMtiniir  i?t  more  l4-iiiler,  and  heuee 

[iBHrra  cAAily  eat  than  iu  tbu  inuture  plaut,  aud  one  doua  uut  have  to 

'    -)i  1«  Im>  iiure  of  killing  it.     Iti  Kod  grmind  a  spud — a  ton] 

oil  the  end  of  a  fork  handle  {Ug.  1)— may  bo  invd  to  much 
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ht^Utr  Hdvautntci  than  a  ho«  for  ciittiuer  Mtickeiitvt  rootn 
Hurfiice. 

Biennial  weedn  aro  readily  IdllMl  l>y  caltjvatlon  imcb  skA  in 
hned  flrops,  ami  thi«  xcnlii  may  l>«  irUuiutHl  ititt  uf  t.li«  loni 
iiicrtliiNl.    Tho  wm^iIn  of  UiIk  cliuw  :irt!  UHimlly  tuiiKt  ,i'        '    i 
l>iiMCiir)-»,  itloii^  nHHlsjrlo.s.  nu(\  ill  vra-^^ti;  i>Inri'S  n-herL>  i    '  i^ 

ilisturbei).    Tlw  wwhIh  most  be  destroyoil  in  Mioae  plaL-^^  if 
or  cleuriti^  the  wmmI  out  of  riilttvnU'd  (ielilH  is  tn  In*  miuli.'  cflTi 

Perennial  wepils  loprofliire  tlnmisflvej*  l>y  wt-dK  uii«]  aisit 
hy  (uiinv  form  of  i>LT«->iiiiiu)  utiilor^'ruutid  ittuiu.  as  the  ra<»' 
Cnuadii  t  liiittiv  mid  (toiii'li  )i;r:k9.s  the  corni  ui' »oUd  bulb,  uf  thd 
aod  cliiifa,  aii<l  tlu-  hull)  of  rhc  wild  onion.  A  fi>w  jdatiU  » 
classed  an  hoxioiik  tt'ceds  luivi*  rniiiier*  :iIm(Vv  pitunil,  its  Bt^rmi 
and  ritiriiifroil.  Tu  dirslniy  {tcri'iiiiiat  wi*ed:t,  spt^l  prodiir-tion 
prvvouU-d  iLiul  tlio  tiiidt-rgt-diitiil  [Mirtjou  iiiust  1>«  klllfMl.  Seed 
tiou  may  bo  iirev«nteil  by  mowiiifi  \rbeii  tUi-  tlntt  flower  hui}m 
the  saiuK  :)a  ii>  tlit>  fiisin  of  iininuds  or  bifiiiiialA.  The  bi*st  mv 
killing  tbv  nMitMtiicks  vnry  <!oiiAider:khly  nrconUug  to  tlie  soil, 
r-liaracior  of  tb4r  difl'eieiil  weed*,  and  the  sii^o  of  ihti  patrl 
iiuiiutily  to  lie  killt-d.     In  ceiiend,  however,  tlie  rollowiii"  \t 

apply : 

1.  Tlic  riM>ls(<Htkft  may  be  dii^;  ii)>  and  rontored,  a  roiiitody  tba 
practically  aiiplied  only  in  Ninall  areiiM. 

2.  Bait,  coal  oil,  or  Ktrun^'  ncid  appliod  ho  im  Ui  (Mime  id  oonl 
tlio  frwilily  rut  rootd  or  rootstocLs  destroys  tbem  for  some  i 
from  tbe  )>oint  of  <x>ntact.  Crude  £iiilpliiirlc  ac-id  is  probablf  I 
efTectlvn  of  onrii]>arativcly  inexpensivo  niarerlalH  tbatcaulici 
this  jinrpowi,  but  lU  RtroiiB:  cormsive  propertied  rwidwr  inhi 
to  band  le. 

3.  Ro*itsUK-k»  may  Iw  wtiirved  to  (b-atb  by  prt-veiitini;  aii.v<li 
tnent uf  grt-uu  leuve»  or  oilier  parlK  above  gniund.  TUih  majr  let 
by  building  straw  xtackx  over  sinull  patebos,  by  perftiKlent.  £b< 
ciittivation  in  fieblH,  Ipy  tlm  use  of  tbe  Iiim*  or  Hpiid  in  wusleiiW 
by  Halting  tilt;  plants  and  tnrninj;  on  k1u'«p  in  pennanenfc  \talW 

4.  The  plunts  may  UBUally  he  swollieit.'d  by  dniM  tifH 
gra»s4.'8  or  by  a  crop  like  clover  or  mill*'!  that  will  tfsi-lndt^  Ibefij 

fi.  Mo!4t  rootstix^kfl  are  readily  deHimyed  by  i.>j;jH>King  iho 
dinsct  action  of  tlie  miui  during'  the  summer  drouglit,  nr  toUil 
action  of  the  fnwt  in  winter.  In  tbi»wityp1owing,  forexanipk|k 
effective. 

ti.  Any  eultivulioii  wbieb  merely  breaks  up  thero«itii(i>ckfiitt 
them  in  the  ground,  espe*:ially  during  wbI  weatliw,  aidM  in  Ihclrd 
ti(Hi  and  iiiultJ|iliealioti,  and  is  norMj  rbaii  iisele.?M,  utile.HM  Ibi* 
tion  is  (nntinnr^d  »<>  a»  !«  jin-vent  any  growth  above  gnmud. 
and  tilting  eoni  ground  in  April  and  May,  niid  wiltiv.i-* 
nutJl  the  lai^t  of  Jiiue,  then  leaving  the  bind  unvultiv.. 


ler  or  HH<  wfwwn,  ia  on«  or  t-iie~tieKt  mrtlifxiA  t-iindwnrrt  bAptir* 

I»i  eumunige  tli*-  gniwtli  o(  roiicli  ^rsHH,  ilotiiinou  £iii»s,  iiinl  iiuuiy 

wEKiw  ArrKAimsri  KsPKriAi.  attkstios  dubing  i«m. 

TliL*  iiiQiieiire  of  tlie  ItuKKiuii  t1iiNtU>  Agitation  i.H  plainly  iniiuire8t  In 

cutti-ntiim  (Tivcn  to  Pfi-tniii  wif-dn  <l«rinir  tlio  i>ii**t  ficason.    Ncwrly 

netialf  ol"  tUoiw  rttT-ivwl  at  tlio   IInit<'ri   Stulos   liepnrtnitmt.  of  Ajn^- 

tun;  w'iLb  r»i|UeNU  for  niiiiiiu^  and   inform :itk>n  Iwlon^   Ui  Hitec-ii-H 

liii:li  nri*  more  or  Ikss  priekiy,  anil  ninny  viF  tlicni  hiive  l>eeii  luistaken 

ttii;  UitHi^iiiii  tliistlo.     Wliil»  bnt  frw  i:onijiIuint.i  liavc  hev.u  rec<^ivc<l 

'I  i-*f  Iho  oldiT  wt'il-known  wwil-s  gutU  at  mpTrwI,  <lop  fenticl, 

.    -j.'iihi^ril'N  purse,  il  is  not  ttj  lie  supjiasetl  thai  tliesn  art*  biicuming 

abauilaut  or  Ions  tioublesoiue.    People  are  ^euerarll)'  lauiiliar  witli 

cfimnion  weeds,  too  nft"<?n  ho  fnmiliar  that  the  wp^^tls  hav«i  ronm 

ol)en<.-C4-)kt<?iI  ann  matter  of  oourM^  iindaiioo4>iwary  c\i].    Complainti^ 

t  Cntiadu  ttiistle,  oonob   gntss,  niiil  •loiiiison  ^niRH  iii(li(*at«  that 

UuiMtwo'ilMftnun  u-licn  n-ull  known,  (-»inu)tlM]i<iiKn*^ai-)te4] ;  but  in  gen- 

vnl  it  ih  tbe  new  wi-ed  coming  aa  an  lulcleil  evit  tliat  altracts  »tt<*ntion. 

Aside  from  the  litissiaii  tlitKtIf.',  the  folIowin;<:  ti-u  sjiuric^  of  wcciIh  iti 

llleo^lPJ■  /jivcn  have  received  tlipniost  notice  dtiriiin  1JS1*-1,  n<*oording  to 

tW  lujMirtH  rm:oiv<vl  :it  tbu  C'niu>d  :StuU!s  Iit'iuirtnient.  of  AgrivuUure: 

fUckj  iKtnrv  (CoelMCn  »NiWa(a)t  DBx;(«r  rocklrlitir  (A'antAJam  tpwtMun). 

Br.'  '  'ia  {FlantagaaTitlata).  CbonAriUot  lClnf»Hrilta  junrwu). 

ti>  ■..(«■•«  .■^rofiit («««>.  Wild  carrot  (Ituucu*  carola). 

Riilliili.  lull  L.'^oI«BKm  lOftntluM).  Wild  intl  i  Attna  falua). 

Optoj  iim»mnlii  ( Amaranlkm  tj/inmua..  l-'al*e  tlav  ICamttiHa  Mtfpii}. 

■■HKTKI.V  l.KTTUCK  (£<Mi|i»ra  Hwrbifa). 

Tbr  iirickly  Ivtlnro  JH  »1ao  lirioiirii  by  tbc  comuioii  uanies  uilik  thistle. 
Rot,'b»h  thistle,  nin)  couipastt  plant.  Durinfftlic^padt:  ttt-iidoii  it  baa  been 
iDU>tnkcu  for  KtiHHian  ttiiHtli^  in  many  lociUilips.  It  is  a  native  of 
EnrojM*.  Tbi3  llrat.  rwurd  we  liave  of  it  in  thiit  cmititry  i.s  in  tlie  flft.b 
wHilun  of  Oray'fi  Manual  (l-Sfh*!),  wherf  tin-  Iwality  Ih  given  as  "\rat»to 
IToundft  iktiil  r(nid»i<UiH.  Caialiridtte.  Ma»a."  Attout  ti'ii  years  later  it 
▼as  obscrvcxl  in  llif^  ri'gioii  of  Nk^  (irKat  Lakes,  aiiii  now  it  has  betiomu 
widely  diBtrilinifd  tlirmiphnut  iiKirty  all  ibt-  Sl;n<')*  iVnm  Massarhn setts 
to  VirgiiiLi  ;uid  wvAlward  t*i  tin?  JUswmti  Eiver,  and  lias  crossed  the 
nouDtain!)  tn  Idaho,  Oregon,  and  Washington.  It  i»  moMt  abundant 
■nd  tn>uli|<-^)ai<)  in  tho  Stated  bordering  on  the  Ohio  Biver  and  tbo 
lireat   l.jik)!«. 

The  jtrivkiy  lulUuw  in  ulnsely  related  to  the  eonimon  garileo  lettuce, 
vlncb  iCroM--aililefi  fii  thuse^-'d  Waring  Ntiigc(tig.2,<il.  It  in  an  animal, 
•oiui?timt;tt  doiitiiJrsh  a  winter  »nnual,  part^iking  of  the  cbanu-ler  ut'  a 
UimnlaL  Tlic  ntetn,  HtinKith  or  with  itinall  itrattortsi  pncklcs,  ri.ses  to 
light  of  -  to  <t  fet^t,  bearing  a  ffv  lalural  bi&Dcheft  and  a  large  v\>ea 
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.....V  ■"'  :'.'"-v'TS.     T'  .    -owt-rs  art-  f-uiall.  one-foartli  to  one-half  ineh 

r        t:  1-  .  -.  -,  ■  ■r..'^ .  - --i  ■.■-■-• x>:i>iv.i-iion«.  as  only  a  few  are  open  at  a 

".:  ..-e       "i"  '■      •'- '  '  '-■■-■-  -'■  ■  ■■>*"i  --1  -'uly  and  jirtMluces  a  ft^w  blossom! 

■■  ""..  ..  ,  -..  .  _-  -■.,  rt.Aitrr  "•.::■-  i/.Uil  l>y  the  frost.     The^icrd.or  strictij 

""      .  ■^;-j.^:j'.  :'■;■  -•■' — "■  "^  ?*-r'',  •m:':.  liie  close- fitting  ease  which  oontains 

.,  t:.sr'». '  r-  ■^■■.   '   •»>''■".  r.A::.:Leii,  lietwi'on  oblonrr  and  lam-e-shaped 

.,-■■■..:/.■-'■■■•  ^■'^■■■•■-  -*-'•  ^"-■'■hluiis  and  oiio-fourth  as  broad.  Ob 

■'ai.*  *  :"•:>■  .ine  -"■  nr  l>  ridges  lengthwi^.  which  an 

a:  :'.  -.  .i:-  \  '^  .k  "lender,  tliread-like  lK?>ak.  nearly a» 

long  a»  the  lM>ily  of  the  aVevs, 

..■,''*"    ,■■  Wiirinjj  a  tuft  of  fine  wliiW 

■■".■,".    .■  hairs  about  as  long  its  ibvlf 

;-^4'  :'■-'.'  \  ii;:.J,c).    Intliefmitingstagc 

V;   -■'-*  iht- tufts  of  the  10  to  1.J  seed* 

■•.•'.  whii-li  gi-ow  in  one Iiea*l  spread 

\i'  ■.  niu  SO  aw  to  form  a  white,  ptoz)' 

X^iv-  ball  of  down,  like  lliat  of  the 

^"  "laiHlelioii.  but  smaller  andless 

^'    ■^j''  'ieiis*».    A  Kingle  average jilaut 

has    iH'en   estininted   to  bear 

y  move  than  S,(HHt  seeds.    TUe 

leaves  ai-e  ublong  and  without 

sialk,  the  blade  ehispiug  the 

main  stem  by  a  base  with  tiro 

\        j-  ?  ,/  /  i;irs.     Tliey  are  prickly  along 

\^  ■/  -"^      .*  ,,  y  '.lie  wavy  marj^ins  and  idung 

t\u'  midrib  on  the  back  (fiff.  '2. 
^  >■  .    The  pviucipal  leaves  on  tlie 

('  s;i-ni  have  the  unusual  habit  of 

.  \  .  :«is:iiig  so  that  thenpiwr  part 

^  ^  ot'  ihe  blade  becomes  vertical 

f  Vlicv    also    point    north   nnd 

si'utli. hence  the  name  conijwss 
\  pliint.     The  white,  uiilky  juice 

* '  iuis  sufTfrested  the  name  milk 

:';i:sile.     Koth  of  these  names 
■,  ..■'  •Aivy  lire  properly  applied  to 

,  ,  ■.  .  r.".y  "oinuo  is  very  titniblesome  in 
■.- ,  "  (."'.  ver  ".mended  for  a  seed  eitip  is 
.  .■;  ...■,  -iT;!,;;  };vain  en>prt  sufter  moiv 

:'..o  >.v.;its:  prickly  lettui-o,  and  in 
■■,  '..>;-.;,il  very  ellVn'tivc  in  keeping; 

".r  .'.  Mill-re  ihorough  cultivutum 
...I    \''.,i;.l^  as  they  lirst  be;;in  10 
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will  iirfVf-nt  /«<'«linp  nnd  pvontiinny  Ru1)dU4>  tlioiii.    Thoroagli 

Iv&tloii  wiUi  n  IiDtfl  (rn>]i,  by  iih'hiih  of  vhich  tli««  seed  in  the  soil 

bM  iiMliK-nl  t«  f,f;riianrt(i'.  will  be  PouikI  ratiBt  cflnrlivp.     The  first 

rinj*  itliKubl  bo  Kliiiliovr,  m>  us  not  to  bury  t1ii«  t<cetlK  t«>i)  ducp.     TjoiIcm* 

[elrcumfitaiici^s  ttlitiuUl  the  mattiro  m'<.>d-tk«»riti|j;  ptiints  be  plowtnl  ■ 

ler,  lui  thiit  wnnld  only  rill  tlie  moil  iiitli  kochIh  biiriL-d  nt  dtfrer(>ntl 

18  to  1h>  brought  nnib-r  roiidilinns  favorabli;  for  vtcnnirialion  at 

Ifi  for  Mn'rnil  jTiirK.     Miitn rn  jtliuil.s  kIioii Id  be  inowi-d  ami  biinifd 

pIfivriuK.    Tliu  seed  apitoars  as  au  impurity  in  clover,  millot,  and 

heavti>r  grann  M^ed)^,  nud  the  7ilant  U  doiibtletta  most  fre<|ueiitly| 

loci'd    by  this    meant;. 

I  Uif!  64^  may  be  carried  h 

fdlxtancfibythrwind.  thp 

Ota  must  ht>  rlf^arcd  imt  of 

rovH,  witstB  bind,  und 


itrtoWa). 

lift  ]duut.  ultlMiugb  a  ntir 
uif  the  Mississippi  Valley 

wfU  knovru  ti>  botiiiiiftt« 
Mi  the   beginmn'ff  of  the 

pn  t  (-enl  iiry,  it*  iinu-rirally 

r  jut  u  wet'd.    Ill  a  verj'  few 

ioesitA8««iIs  bare  been 

itioncd  iia  a  minot-  itupu 

in  elovor  Revd,  bttt  it.  \a 

OAiaH  in  any  of  the  nil* 

lUS   list»  uf  W('«-<|8  of  tho 

11(m1  .StiiteH.    liuriiifj  Uiw 
laeoMin  it  bns  apiK-nri'd  iii 
indauru  in  iiif*:Mlo«r»,  {la^;- 
'iiri>i.    iinil    laiAiLs   in    many 
■■■s  tnmi   Maryland  t« 

■ -.    Althoajrli  (jenerally 

reprrrri^l  oAnew.ir  liad  donbt- 

Itm  •■TUt«<I  lit;fnve  in  Hin:dlipiiintity  nnd  with  U's.ttnibnFii  habit  in  luiiny! 
^ibntc  iilat-tri*.     In  Mimi)  iiiNtnnceH,  however,  it  is  known  to  have  boeu 
luce<l  durlutt  th<>  p»»L  ttoatiun  in  laxrii  p-iiKH  need. 
[brarttHJ  pl.-uituln  is  an  iviinnal,  BoinctiriHW  a  winter  nniiual,  and 
,  i;aJ<o«  tiie  ivotK  aru  n]>piireni.ly  jwreniiial.    The  ieuvfs  arn  unt  j 
even  by  severe  frostfl.        It  in  rloaely  relul:4>d  lo  ihe  lauco-leufedj 
nbpras!*,  and  tothe  vfimlly  )iliiiitJiiii.    The  leaves,  a]»]K;»n'nff 
'  a  Inft  (if  rather  Miick.  darkKiet^n  (^nijis  leaves,  ttpring  IVotu 
lapex  of  a  Boroewljat  thickunod  root  <fig.  3,  a).    Tlie  a««d-bcariiig 


Btems,  -t  to  12  iiirhps  in  hciglit  ami  iiiiiiil>erinjt/>  to  25  on  each  plani 
iu  otlier  lUoutains,  iiro  U'nHe.is  nod  naked  ue»r  thu  base.  At  firBl 
Dover  siiilce  m  cuutratrtvtl  aiid  etiurt,  but  at  miitnrity  it  in  2  tu  & 
loiig  ami  crowiled  with  Rniall  flowers  ( flg.  3,  fl).  Beluw  eiu'li  flowpr  H 
□arrow  gri-i-n  biiu-t  orHvli;ilJ'  U»  our  im-h  IoiiKi  iciviug  tlu*  dower  ayWi 
plume-like  ai>i>eaniocc.  Each  flower  produces  two  seeds  in  an 
bIiu]ki]  L'aj)8iilo%'liiL-liui»fiis  trauKverM>t.v,  the  doine-sbniMMl  lid  witli 
|)er»i. stent,  jKipniy  corollu  lulH'^i  litlliiig  :in'»y  with  the  tno  S4*«rds  Iihi 
iiig  in  it  (fig.  3,'b,  a).  This  kind  uf  pimichutf;  ciialilea  the  tteeds  to 
cfliTie<l  n  ftlion  distance  by  tlic  wiud.  They  unnally  fall  near  tliu  pai 
plant,  hciire  alter  the  tirst  iiitHMliietioii  the  bracted  piniituiii  gruws 
dense  cotunie:^  eovcrinj;  the  ground  sit  thickly  :im  to  rliokHoiit  allotlier 
vegetatioti.  An  average  plant  prailiiceH  about  l-'i  flower  spikes,  and  lui 
itTcrnge  spiko  boara  al>out  1(H>  lluwer^  or  i'Ou  t^eedti,  making  a  total  of 
nlMmt  H,!***"  w'lsls  to  tim  plant,  'llio  twoda  aro  dark  l>n>wn  or  nearly 
blai'k,  oblong,  cuni'av 0-1:011  vex,  rounded  at  the  ends,  and  alKiiir  niuv 
twelfth  nr  an  im.-h  long  (fig.  :3,  dy  e).  They  are  nnwt  likrly  to  lie  fouiMl 
art  uu  impurity  in  clover  ihhhI  and  the  hejivier  gtnss  weds. 

ThH  hriu'ttHi  piaataiu  is  so  low  and  tueoii«picm>M»  and  its  leaves  aro 
RO  niuvh  like  tliosi^  of  grnKs  that  it  in  not  eoKily  discerniblo  nntll  t-he 
dower  8pikca  appear,  llaml  pulling  and  burning  ia  perhaps  one  of  the 
best  remedies  where  the  plants  are  not  too  abuiidiLut.  If  llio  land  h:ift 
beeomo  thoroughly  seeiled  a  s>eries  of  hoed  cro])8  will  ])robably  (wnu-os- 
sary  to  elejir  itout.  In  pennnnent  ]i:istur(>,  mowing  the  plants  at''  the 
emhhI  KtnlkK  firHt  appear  will  keep  them  in  xnbjt-ction.  Thoiuuwiog  will 
have  to  be  reiieated  M'vend  tinier,  however,  ua  tlio  bnicted  plautaia 
semU  np  seed  ststlks  from  May  until  November. 

The  reiKU-ts  cuhecrning  thU  plant  during  the  pat*t  iieaRon  ilidfeate 
thai,  if  UDuhe^'bed,  ic  in  UkL'ly  to  prove  us  ti-oublesomo  uh  the  rib  grai« 
which  ba**  l*<'oino  so  wiilely  distributetl,  cliietly  in  clover  84>ed.  Thw 
eceds  of  the  brai-ted  phuitaiu  are  of  nearly  the  same  kiko  and  8ha|iv  a* 
those  of  ill"  '"'b  grass,  and  a«  they  riprn  throughout  the  »amp  sea,sou— 
June  to>*ovember— they  are  juat  as  likely  to  beharvested  and  tbrii#hc<l 
with  the  clover  seed. 

HOROK  NKT1US  (ftoltmum  mroJiaviMe). 

Tfae  liorFO  nettle  i»  native  i»  tin*!  aiiutbeaHtcri)  part  of  the  I'nitcd 
States  fli  '*•'*  Hl^"''""  ii«nn-  indieatea.  It  is  now  fonud  iu  nearly  all  of 
thy  Stat'«  t'a*'^  **'  '^*^  Mt<souri  Kiviir,  and  is  slowly  iiuTwising  its  tenl- 
topv  \»  the  st-'OdsftfO  seldom  fuaiid  asiuipuriUe^iu  eouinH-rcial  Keodo, 
mil'  a  theV  hitve  no  i'l»<-'<'i»I  adajjlatum  to  aid  in  distribution  4-xce|»t 
Uiat  the  Iwrries  are  sonieliuu-s  i-at*ii  by  binls,  the  horw  nettle  wpremift  j 
rati  ■  nhiwly-  When  it  Inns  once  obtained  a  foothold,  however,  it 
ranks  among  the  worst  weeds  of  tJils  eonntry  as  regaj-ds  difficulty  of 

eradicatlou- 


riotw-ly  related  to  (he  miiitiiuii  ]Nit;itn,  irlirrh  it  mixrh  irscmbW 
irbitc  4>r  imrpli.'  tlowurs  iiud  yi-llow  iH'rricH.  Tho  p)nut«  arc  **  to 
ki««  in  befglit,  Idosvly  braDe)iio{;,  rough,  villi  shurt,  oUQ  imrny  and 

Willi  ^kollow  iiritl;l«*«*flg. 4, n).  Tho leaves  nrooblnot;  ami  irrr-pit- 
ifbtrd  hke  tlhi.-M.^  itf  tlic  white  i>ak.  TIiv  initlrilj  niiit  hirger  vuihk 
irickU-H  like  tliuM*  of  llio  «t«iii,  biib  Kmallcr.    Tliu  [iliint  is  repro- 

by  tbp  hCHlH  (fig.  4,  r,  rf},  wltiWi  iiry  1uiriii>  in  the  li^rrks.  nntl  it  is 
liuilly  [I roi»:igat<! J,  jiJjio,  by  MioiitU-r  jiLnt^uiiiitl  riK»Ut4M?ks. 
•  btirKu  oetll«  is  not  paten  by  any  kinil  nf  fium  »toek,evuii  vrlieu 

anil  iiiiiiU'  iiitu  liay, 
:  uvoi<Ic<I  "ii  iKt-ount  of 
urp  )irickU>M  utid  rough 
M*t-nt    foliage.       Oidi- 

eultivrtriiin  bait  mui- 
tivrly  littlt^  vDvcton  it* 
I   tfittliiig  t<>  multiply 

iuipntre  itJt  ^oivth 
H-  tbiui   to  salMliiu  it. 

n»«rij  or  le«s  troublr- 
I  in  nearly  ull  ctroiw  nuU 
]  Boilts  bnt  is  worst  itt 
y  or  b^»M>,  friable  soils, 
li  aro  easily  pi<neiriilM 
riNilstiN-kH. 
.        .iirtiiiu    of  ki-«mI 

be  prewnt^  by  keep- 
be  platilft  nwiu'ii.  The 
<to«-ki<i  uiiiKt  Itvi  killed, 
trer,  iind  tfaiH  tat^k  is 
t  Qft  (tiditiiilt;  lis  killiuK 
. '  ^Litoclt  of  tbf  ( 'iiniubt 
le;  iu  f'lft  tlio  uiflbiKiK 
h  are  tiiosl  Nnccefisl'iil  in 
oyinc  the  CaUKlathiK- 
«y  bfi  as^ri  wil.b  n<lvaii- 
iu  ilefttixiyltifttbobortu* 
a.  Clean  ciiltivatiiui 
iTobbini;  or  Hpa<Miii^  BnrtifiiMil  tit  prevt-nt  any  flf\»'btptiifnt«lioire 
[iil  mil  ftikrvr  nut  tlic  rotft^tocks.  Oat»,  liAilcy,  vt  mtllet  sovn 
ly  on  wflltillnl  liind  will  urenkeu  the  i-ootsttu-kn,  |>revpiiliiifi  much 
tb  above  (ji-oiiiid.  iHmiediiitfK'iiftrr  tbfse  cmpsare  liarv*-st«l  tbe 
may  l*  iilow«t  and  then  liarn»ved  fiwpit'ntly  until  (iinetbr  sowing 
lunduvt.'rorwiiitM'ryo.  Tliis  will  indnce  Ihi^  gi-rmiiiation of  wec<l 
I,  and  at  tbe  haiiio  tlniu  e\|ios4!i  i«oit)c  of  tbo>  i'ot>ttfiooki>  to  be  killed 
win.  rriiiiMon  clover,  Imiry  vetch,  rye,  or  winter  rmi«  may  he 
oke  duwu  the  {jruwi-U  uf  horoe  uvttle  and  ulber  u-chmIk  dunug 


Pnt.  I,— ttctw  »«Mo. 


the  fall  and  parly  spring,  to  ftirntKli  wintrr  paHtiirnge,  anil  then  to^ 
[iIuwihI  uiitlcr  aa  u  ^recu  rei'tilir^r.    A  lioed  crop  foUowinK* )'~  kept ' 
cultivBtwl,  wiU  clear  out  most  <if  the  remaining  we^ds.    The  plovst 
used  in  theae  o])prati(mH  ulionld  Im*  kept  sharp,  so  ns  to  cut  n  cl 
I'unow,  otherwise  the  rootstucks  are  Ukoly  U>  hv.  ttntpgcd  unci  sctttl 
about  thu  field. 

murrxut  kur  <Solatii(Nr(Mtrii(Mi}. 

Tliift  pliiiit  i^  iilrti)  nativrt  iti  Uiis  ooiintry,  onjiiimHy  growing  oti 
wcateni  plains,  close  to  the  mountains,  IVoiii  Mexico  northward. 

was   doabtless    spi'cml 
uoine  extent  by  th©  bi 
]r>cH,  iks  it  lias  btsoil    foQ 
atoDff  the  bitfTalo  wall 
While  tho  horeo  nettle 
been  slowly  traveling  w* 
ward  ibu  bufTuIo   bar 
been    working     eastnj 
until  it   ifl  now   fouud 
many   States    east  of 
Ui&!UH$i]ipi  liiver,  and 
ereu    crueaed.   the 
threatening    to    b&wtnp ' 
troiiblosonie   went    in  tlex- 
loany.    It  is  related  to  (be 

p<>tnto,  »tid  r.lfutply 
bles  t  h«  horw)  nettle,  Irat  i 
spines  are  intouter  and  mi 
nbnnduut  and  it^  Hoi 
are  y«!low.  InittcDul  of 
sinnoib,  yellow  Iwrrifs 
tho  liorao  net-tte  itnd  pot 
moreover,  it  liiw»»ptny  bo 
itomewhiit  rcscjoblinj;  tlH 
of  tlii^  ImrdiK'k  at  limt, 
deveUi]iinf;  at  maturity  inla 
m'nrlyflpliciieuI,Kpiiiyh,illj'. 
Itlleil  witll  black,  in-etrular  8e«U  {Wn.  5,  r,  ij).  ThoMo  burn,  We-OHiinj 
Httavb»d  to  pofsiiig  aiiimal»,  are  reailily  ncatt«rcd.  The  plant  haa  « 
lighter,  more  busliy  habit  tbaa  th«  liorne  uettlo,  and  is  often  blovil 
alM>ut  as  »  tumble woitd  iu  the  prairie  rejjion. 

It  is  ail  annual,  easily  subdooil  by  pr^ventiag  the  ptwliietion  of  HeediL 
This  niity  ''^  done  by  nuiuin;;  as  ntten  uk  the  yuliftw  blosMimtt  ^        i 
ThrKcedsare  lessjitmiidant  tlianthoseof  nmstof  tlieb;iil  unnnul    :■    ■  ■ 
and  they  are  not  ofl«n  ripe,  at  least  in  tin-  northi'rii  part  of  it*  nuff^ 
niitil  nn<*i' the  hiinyi lit.' work  of  harvest  is  over,     Thi^  briffalK  bur  i« 
Beldotn  tronblesoiiiK  in  iiolds  where  thoroH^ih  eiiltivntion  in  practi^ 
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Fin .  &j—  llaftUo  bur. 


The  Mi>4xtK  tuny  Ix?  kxpmMmI  hs  tin|>nrjr.iiui  tti  nlfiilTM  mul  clover  scoil 
(-rown  in  tlie  West-  80  Tar  dm  ktiowii,  liowcver,  in  the  Ejust  tlim  weed 
ban  apiM-arPc)  inwoMte  plM-en  in  cities  aiitl  toTrnan'iid  liasHpntoil  Ihotu^ 

In  thtft  rvKpecl  the  bnft'iila  bnr  is  topical  of  n  Inrtcc  luiritlwr  of  iiilro- 
dnroil  weiilK.  vlitcb  iire  tiegliviMl  on  tbn  waitte  l:in«I  in  villiigen  iind 
cilirA  wlicri.'  tlifv  tlu  ui)  iVittci  uiid  inaiiireHt  iiijnry.  Tbn  Cniimlu  tluKtlu 
anil  »i)in3'  aiQaranlU  are  growtut;  oa  iiiuny  voiMiiit  lots  in  Wiuibingtoii. 
Tlio  prirkly  leitncc  flrgtbcscnme  nbnndiintiii  Mi<'hi({nn  nod  Ohio  fa  tlie 
L-tttPi'  oC  Drtroit  1111(1  Tolt>d4).  Thn  KiiMHijiii  thislln  im  now  fcro^ing 
unrhcckcdj  -sjivf  by  lhi>  oe<rii.-siimnl  botiLuic-al  cullectwr,  in  iniiiiy  liM^nlitie^ 
iDantl  about  Chicago.  Hiuiilar  instanvoA  niiKlitho  multiplied ;  iafact, 
I  [>>l>iibly  the  nuxjority  of  tlic  cities  fttiil  towns  of  this  conntry  arc  bar- 
:ii|;  noxioHfi  WiH-iU  which  Khonlil  Im>  itiMtroytMl  in  Kinipla  jiiRtJcfi  to 
fiuming  mrnniunitleM  wbEi-h  aid  most  directly  ju  sapportiDK  the 

TWperiLy  of  these  towns. 


via.  R— JtpbiT  amarattrh- 

BPniY  AXARAKTti  i.lmaraithmM »pi»otnM). 

Tbr  spiny  ninnranth,  or  prickly  i-jiri*lefts  wt-eil  uh  it  is  oft<'n  rallfd,  ia 
hiatire  i»  tropical  Atni.>rica,  and  f^cnii;  tobavubconlirstintrndacpd  into 
[tlilA  con  ntry  ntotiK  thi«  Kouthfiixtcrn  cooKt.  It  iti  now  m»n>  or  \em  nbim 
jciaDt  In  nioNt  of  ihu  St:iti>.><  .<;<tiilh  of  tlit*  rotoniw  and  Ohio  rivera,  imd 
'in  (tpn-iidinf;  with  ecmHidmiibU'  nipidily.  It  resembles  llie  coramoD 
ttnDblt?wfi-*d  (AmamnthuM  albuii]  nnd  oLLtr  niimrantliH  or  nirflcHfl  wenln 
Icf  '1  ■  ted  coriifli^M  i\iid  ffsiflen.  It  is  nn  JiTiiinuI  wirh  n  snwa- 
[len;  inrliiii^;  ]ir<tfiiHrly  tlinmghont  nnd  ii1l.-.iiiiii)};  a  lioi^htof  I.f 
1 30  Inohivi  (llg.A,a).  Tho  1(>flVP8  are  ilark-f^rcen.  laniw-ovatc.  sniootli. 
" :  inphi-»  h'njr.  At  th«  Inse  nf  tho  I«if  ntjilk  in  most  caws  aro 
Kilcr  hiiiirjt  rtpiucfi.  ont- fuiirUi  to  am- half  iurh  long  (f)g>(!t  fr)> 
WIOH— No.  28 2 


c  niiu  Hbiniiig,  muun  orRli^tiily  nne^l 
1  ol'  au  inuli  in  diameter  (il^.  (i.  r.fTj.  i^ 
I,  Diillet,  or  grass  seeds.  The  plant  |j 
itnanintliH,  hnl  iiiiUkc  nuiNrof  I.Im'ui,  \A 


A~ 


Till"  small,  gropii  flt»wer«  ar*  orowdwl  in  Klt-nder  sj^ikes  at  tlie  ftiWU  i 

t)ie.  brnriclii-M  nml  in  dciiiMi  (tlanUu'H  in  tlio  axils  »f  Lbu  Jrav(^(Gt;. 

Tln!  seeds,  Iwruo  aiuply  in  tbo  ttowtrs,  but  aggregating  several  U 

KAnd  on  un  average  plant^  are  Hat-k  nnd  Hbining,  muud  or  sli^tiily  H; 

teneil,  and  ubiiiit  uno  tn-entylburtb 

Tliey  might  tio  fonnd  in  clover  seed, 

gi-owH  in  Itruki-n  ground  likmnthprami' 

it  ftlsi>  grows  and  even  spwflda  asgrcsnively  iu  strong  blno  grass 

No  form  stock  will  ent  it,  nt  Ica^t  after  tlio  Hpinen  bngin  to  dnvwlop.  j 
Liki'  otlier  :iniiitiil»  it  may  li«  Kiilidiicd  by  prevt^iitiug  thu  ])nHlui!lf 

of  seetl.     itwonld  readily  succuuib  to  llionmgli  culLimUnn, lu  it  gmi 

ratbrr  slowly  at  Rrst 
doC'fi  Dot  produce  8e<td  aot0 1 1] 
midKiininicr  or  Inter.  Mot- 
ingorgmbblngnpLliupUiil  ^ 
Itefore  Iho  Howcr  spike;*  dfr  j 
vclup  ia  probably  tliu  lirri  J 
method  of  eradication  inper  j 
inantfut  ]m6Tiir«i.  VntiJit  1 
land  and  corn  stubble  miqr 
be  pIowe<l  or  tlioronglily 
(linked  afl(T  tliecrop  is  h«> 
vest4Ml  and  a  vrinter  ttef 
Hown  wlii4-h  will  keep  dQvi 

:<ri»V  OCiCKLKBDR      (XtlathitM 

Tliin  plant,  often  ealM 
dagger  i-(»cklcbnr  nnd  ncU 
dcRerving  tbnt  namo  as  on* 
nf  the  most  spiuy  of  Aaed- 
can  wenlK,  is  a  iiatipe  of 
tnipirjil  Aaierlca.  It  liafi 
bcMni  iutnMlticfxl  into  iu&bjt 
parts  of  this  eonntry,  in 
Bome  plaeeK  donbtleas  Lav 
ing  been  spared,  or  iHWsibly 
even  cultivated,  at  first,  for  tbe  striking  edict  prnilnced  by  ItA  shiny, 
dark-grecD  foltag«  and  its  slender,  briglityellow  iipincft.  Tlie  stem 
branrhes  froin  th«  biiw  und  grows  to  tlio  Iioiglit  of  1  to  3  feet,  bearing 
many  narnnvly  ovule  leaves  aliont  li  inclien  long,  Mimelimes  sllglitty 
tootbed  near  tbe  ba^^,  ratber  thick  in  texture,  tlie  nppor  K-arfnee  dark- 
green  with  a  whitish  midrib  nnd  tlie  lower  white  with  woolly  jiiibesceiiefl 
(fig.  7.  «,'*).  At  the  base  of  the  leaf  etem  on  one  Hide  is  »  liircc-pronged 
spine  abont  an  inch  long.    On  thootherstde  is  an  tncon»pictioiu  flower, 
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od  by   an   ohiong,  spiny   Unr  lik^  thottc  of  tlii^  cotniDOD  nntire 
ffbiirs.  Itiit   MttmUvr,  iitiotit  uiie-liulr*  inch  louj;  (fig.  T,b,  c).      Kwtb 
ViiatiLiiia  two  seeds. 

«  seedH  lilt)  tlivn-fon^  Ioka  abiiiiiliiiit  lliaii  tliosr  (irtiicutt  troiiltlesonie 
ill*.  ltuttIiisniii)i»reiit*lefwtisf4Hiut*rbal£Uii!«Hlb.vtln)fu<!t  Mint  thty 
II  their  vitality  many  yf^ars  anil  ttiHl  l)i»  liixikt'tl  ti|itiii>K(>ii  |.|i«liiirH 
'u\v  for  l.lii'ir  n-i<)i>  iliKtribiiliun  liypitiutiti^' iiTiluiiils.  Atitbey  reiiiatii 
I  ill  tliu  banl.  K)iiiiy  hur.  tliey  arn  Aelilom  foiitiil  in  rnmmei'citU 
AlLhuut;li  tills  weed  ix  an  uiiiiuitl,  it  in  mii)<t  trnubk-somc 
fvu^turea  aud  uieailow*, 
mditit^cvcT)  in  Btruii^Mtd. 
t»  ifToirtli  lit  tirNt.  in  kIow 
ON  ir  dhhIh  hghi  and 
no  tu  develop  into  ti  robiiist 
It,  It  may  be  ebok^  down 
auy  (iiirck-irr«nrinp  eivip 
■t.  will  t'iMwd  mill  Kb:uli-.  it. 

I  prniioncnt  pHHtiiix'x  aad  ««  t  /-t  t 

okIi'  |i1ai'fK.  wbei*  it  flour-  \     A        \ii      S'KVr  .  1      LI* 

\n's  iM^-it.  it  I'Oiibl  iloiibtleHS 
n  «i-aillfuti-<l  iti  time  ity 
luwiiig  tbti  |>bint»  titumt 
I'  ent'Ii  ypiir,  iii  .\at:<i''b 
it  St'pI.'jnbiT.  or  by  riittiiiC 
i4;lD  np  witb  AbfHM>r  ttptnliii 
ny  aiiilJimi'.  Ak  Ibiisifilti 
[t«ii  lieduniiatit  in  tbt^ tbirk- 
railed  bur  (dg,  7,  d)  neverAl 
nr»  before  ^rDiioatiDfi:,  it. 

ilfibt  re<i'iin'  :i  like  [U'riod         1     1  illilfiiAilf       1  1/        _'^^^^'i 

^xtf*miitiat«   11   paU^b  Viy 

«  method;  but  tlii;  pliiutx 

<viii[)nii:dly  l>e  ;;niw- 

iii  iKiiiiboi,  mid  tbe 

,horrnm^.*p..tiilinKlyIiirbter.  ,,,„, ,  _,;fc„,rfriu.. 


u^'n^ 


v^ 


ciioiiimiLLA  (CAnMlrf/f<«  Jmwim). 

I  Thin  i*  nn  olmuttt  lenfliWH,  brannhiDg  binnnial  w^^nd,  ttiLmdiirpd  fmin 

'  ii*l  nijw  ubtiiiiluiit  iin  rlay  kaulU  tti  tlic  middle  Attniitic  coast 

■  111  it)  iiortberii  Wt-st  Virj-iiiia.     It  has  u  rosette  of  I'fwt  Ic'stVM 

tn  tboHe  nf  tbo  (|aiid«11oti,  but  the  rigid.  bntiK-hiiig  steins  unt 

>t  for  tb«  iiiV4iiispieiiims  linmr  bracts  and  tlie  ffiiiall,  yellow 

Bit-  ^<  1,  />).     The  litwiT  parl>  of  Uio  iiiain  striii  ini-lotbi'd  uiib 

kH  priuklos.     Ilii!  plAUt  bo);iii»  to  blrwai  in  .Imie  or  .July  and  uoo- 

lue*  to  tlovrer  and  prodnce  seeds  iiutil  killed  by  frost.    The  akenea 

,  i^oibtainhig  tbii  KOtula)  iiru  nuai-ly  black,  ubluu{^  uiid  prismatic  iu 
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1an\,  roiiglieiiMl  at  tli<>  summit  witb  Biiall  jiroJectJonA  (fli;.  fi.  r),  fr 
aniens  wbicb  i«|iriuBA  a  aluadvr  l»«<ak  botrine  a  tun.  of.  fine  wliilo  hait 
nr  tHippiiA,  Ht  itsapex(fiK8,  rf.  If).    This  imiiims  eDal>k-«  I  be  akrai-s 
lie  caiTM'*!  !i  ti(>iini(I»»rJbIe  distauc*  1>>-  (he  wiml. 
,As  Lbe  iihiiit  In  usually  most  abniiilatit  iu  OPglec-tMl  iHbitiuw  Ini 
pm  tlie  »oil  IK  Komuwbnt  impowmfanl,  it  seems  |trobal>Ie  tfaat  on 
"ration  aud  n  p>ii|>|»ly  of  fertilir-er  vouM  8ood  RiitHlut*  it,    Lnft  niK-bi-v.-kc 
I  not  only  <M;rupi<.<s  all  the  space  where  the  p-iv«><  ba»  beooiDC  thin 

eocrouclies    u(>gr«fi8i  vriy 
strotLK  grass  mmL 

The  wild  carrot  U  br 
means  ii  new  wimhI,  btit  it 
spreadiugtonew  localities,] 
batr  ponKPfiariitly  been  the  ob 
joct  of  t-oDSblcrablo  aritdticM 
dnritifT  Ibo  [uutt  Reason.  Itil 
otio  of  \\w  most  af;g 
weeds  of  the  l-^steni  Stat 
anil  is  rapidly  sprctadin^  vf^- 
waM,  boviiifz  lto«a  fuuud 
sererul  p<iiiit»*  u-i^tof  the  Mi^ 
RJiudppi  ItJvcr.  It  MWtnx 
thrive  well  iii  nearly  ad  V\tii 
of  HoiK  nnd  in  all  ol  iiiiale»  fnil 
Maine  to  Cionr^id.  A!<t-iipi 
of  be<!oiniug  tmablesomeuve 
ii  wide  area,  therefore,  the  ■ 
oaiTi>t  is  pnilmbly  one  of  til 
worst  wi-eils  tliiiL  we  liiivp. 

Ita  tlat  c>iiieHof  white  fioweta, 
Dsn»11y  with  a  »iiuall  purple 
nowcr  in  the  center  of  wuTh 
cyniBf  iippi-ar  froui  Jnne  iiutil 
fJSomhiT,  and  they  are  followed  by  eontracte*!,  i-U)>^&hape  olustera  of 
8ID11II  bur-like,  rn<-»f«-ded  frait.-*,  uMially  called  sj'e»ist1ig.9.c,d).  Tbose 
needfruits  are  ri-adily  attached  to  pa88in«  iinimiUK  and  are  dirtnbuK 
ID  Ibiil  way,  or  tli(>y  often  remain  undistnrbeil  on  the  plant  until  wiiiU 
and  are  then  blown  aci-osK  the  snow.  Too  often  they  are  fimud  in 
olfOUMl  clover  n»d  gr:i»«  se«i.  The  weede  ino,los«<i  intbeir  bard,  «pmy 
ooal  retain  their  vitality  for  several  years,  and  when  onooabundaiil  in 
the  soil  tbcy  are  iikely  to  enrnw  trouble  during  wvoral  wasonni,  «vbd 
thouRb  frerth  seeding  is  prevented. 

In  iM^rmauenl  pa-stnie  the  persistent  mowingof  the  ptanta  aK  often  ae 
tbo  tlHwei-  iipi>eai-8  will  eventnnlly  ileslroy  them.    They  will  wafcinue  to 
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aepuste  ilon>ta  fftHing  u  Mon  as  rip^,  and  by  the  \oQgi  stout,  twi 
and  bent  uvuk  Imruc  by  Iho  liml  and  neoiiDd  Hurt'tA  (fig.  1 H,  i\  ilj, 
flornl  gliiiiK*.  iiicIi»'oiti}r  i1k<  {rniin,  is  liaJry  below  tlii;  iuiildlt<^  u«i. 
n«ar1r  liLwk  iit  mntarilr  (fl^.  10,  ri),  muI  is  liurder  and  tuti^ber  Itui 
tbat  of  tbt'  vtiUtvutttl  uttt,  wliilo  the  k^ium  i«  vea'y  ligltt  iu  nTishi 
tniich  liglilfP  timn  iti  any  of  tin*  ciiliivnti'd  variotios  of  wliitu  oats. 

Tlio  gmin  reUiiii«  itx  vitality  iiiui!)!  lunger  tliiiii  dix-K  tliu  romiiuMi  iml^ 
and  may  reuiiiin  biirinl  in  ihc  tuiil  hc viral  yau-n  wilMimu  grtttiiuatii)^ 
Itgrriuiimtt«  bv!it  when  tlu-n-  i^  an  abnml»iii«  of  uiuistiirt'  uiiil  llM 
soil  H  wimii.  To  c-li-iir  tlit'  S4.*cd  unt  of  tlio  soil,  tlicrt«f<»n'.  tlin  Utul' 
stiniilil  be  KtirntL  w-lieu  it  in  wiiroi  and  ii.s  motAt  a»  ivill  iiermil  ^(mA. 
citlclvatiou.  It  is  uiiderstJuiNl,  of  L-oiir»p,  tbat  L-olLivatliig  tbo  laiid  wlitdtf 
vrftt,  es]>eeiaI1y  it)  rliiy  noils,  is  lind  (loUi-y,  and  it  is  iulv4H-aT4Hl  iti  iliiii 
fuse  only  for  a  Rpii-Jiil  imritos^.  Tlio  rlcjiriiig  of  tlm  soil  ciiu  be  aot-oni' 
plisbed  in  conjunction  witli  Hm  (■iiltivatioii  of  corn  or  root  oi-ops.  If 
siimnicr- fallowing  is  jirai-licfd,  the  land  shnntd  Im)  rolltvl  after  caiti 
vatioti,  wbon  uoi  too  wet,  to  conserve  niuisturo  aiid  park  it  vl*Mlf 
about  tlie  aceda  near  t.be  surface.  Where  winter  irlieat  and  r^'o  niif 
bu  gnjwn  profitJibly  tlic  Inntl  should  to  plowed  »»  booq  as  ]K>>4<)b)i.-  ntta 
ttie  spring  crop  is  Imrvejitwl,  niiiL  ImrrowMl  about  once  tl  week  iiutll 
tiino  for  sowing  the  wimit  or  rye.  Oats  iiboald  )h>  l)<rt  ont  of  Mie  rola 
ti«i  so  far  as  may  be  until  the  wihl  oiits  are  subdmil,  a-s  tlm  latta- 
growing  auxiit^  the  rullivatMl  oats  are  dillicult  tio  delet^t  lor  n-ni'H  al. 
and  after  harvesting  ittid  titnishing  it  is  priictjially  jm|H>»sibk' ' 
rut*.^  completely  the  two  kinds  of  gmiri.  lii  other  grulii  crops  il.,-  v;i.« 
out  may  In*  imlleil  or  cut  and  retiuivrd  by  hand  before  inatarily  in  the 
Kiniu  uianner  aK  vild  niustiiid  or  r>(*.  Wlurn:  tl  iit  very  abiiiiiUiiU 
however.  thiK  plan  would  \>g  too  Uilxirious  to  put«ue  with  pmUl.uml  llu> 
crop  wotUd  better  be  mow  u  for  hay  or  plowed  uiiiler,  Xn  mus  KhwiW 
be  Howti  (Niming  tVorn  farms  where  tW  wrldost  is  known  Ut  grov. 

This  plant,  a  meaibfr  of  the  nmstanl  family,  has  lic-en  intrfKlnred 
from  Kurui»e,  where  it  has  loug  l>een  known  a»  u  troublcMiue  wcofl  iu 
Itax  tlelds.  It  resembles  llax  fiotiicwUal,  bat  has  muvU  smaller  tloven 
and  seedn,  and  its  8Pe<l  mpsulej*  an-  jiearshniHil  instead  of  spheripal 
(Hg.  11,  a).  It  is  an  anniiiO,  hku  shuplietdV  purse,  peppergi-aait,  mid 
moiit  of  the  other  Iroubh-sAuie  weeds  of  tlio  inustan]  family.  In  Uia 
iiwrthtim  |>artofit.s  ninj;e.at.lt'at*t,  tIie»«HHlsai-c»elduin  inataiwl  exc^ 
on  phiiilf- w'hivh  gn)w  ajtwintcr  iiiuinMlrt.  The  seeds  gerniinating  iu  "»« 
fall  prodacli  a  ixi^^lte  of  leavea  in  the  aaine  maiiDer  as  the  dnudelion. 
In  the  D]iriiiti  a  seed  stalk  is  deveiopM  froui  the  midst,  and  uRer  the 
h«<1k  are  matun-*!  itie  plant  diei*.  The  seeds  gennioaling  in  the  sprinff 
produce  phnitM  that  usually  blossom  during  thA  8ikmofM»aou,  but  seldon 
matun)  Dovds,  being  killed  too  early  by  thu  frost. 
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FARMERS'  BULLETINS. 

Applications  fur  biilletins  of  this  Bories  nhoald  he  addressed  to  the 
icretary  of  Agricaltiire,  Washington,  D.  C. 

[FanDors'  Itiilletina  Nos,  1,  2,  4,  5,  8,  10,  and  13  are  not  available.] 

Fuinera'  Bnlletin  No.  3.     The  Cnltnra  of  tbe  Sngar  Beet.     Pp.  24.     ItMned  March, 

m. 

ParmeTB'  Bulletin  No.  6.    Tobai^oo:  InBtrnctionB  for  its  Cnltiration  and  Cnring. 

p.S.     lesaed  Febrnary,  1892. 

Farmen'  Bnlletin  No.  7.     Sprajing  Frnits  for  Insect  Peats  and  Fungons  DiaeaHeB, 

ith  a  Special  Consideration  of  the  Snbj^t  ia  its  Relation  to  the  Pnblic  Health. 

p.  20.     Isened  April,  1892. 

FamieTs'  Bnlletin  No.  9.     Milk  Fermentation h  and  tbelr  Relations  to  Dairying. 

p.  24.    Issned  July,  1892. 

Fanners'  Bulletin  No.  11.     The  Rape  Plant:  Its  Hietory,  Culture,  and  Unes.     Pp. 

I.    Issued  Jnne,  1893. 

Farmers'  Bulletin  No.  13.     Noatmms  for  Inoreaaing  the  Yield  of  Bntter.     Pp.  16. 

■nedJane,  1893. 

Tarmers'  Bulletin  No.  U.     Fertilizers  for  Cotton.     Pp.  32.     Issned  March.  1894. 

Parmers'  Bulletin  No.  15.     Some  Destructive  Potato  Diseaoes :  What  They  Are  and 

Dw  to  Prevent  Them.     Pp.  8.     Issued  April,  1894. 

Farmers'  Bnlletin  No.  16.     Ijeguminous  Plants  for  Green  Manuring  and  for  Feed- 

g.    Pp.  24.     Issned  April,  1891. 

Pannera'  Bulletin  No.  IT.     Peach  Yellows  and  Peach  Rosette.     Pp.  20.     Issned 

^,1894. 

Parmers'  Bnlletin  No,  18.    Forage  Plants  for  the  South.     Pp.  30.     Issued  Augnst, 

Bi. 

t'ormers'  Bnlletin  No.  19.     Important  Insecticides :  Directions  for  their  Prepara- 

»D  and  Use.     Pp.  20.     Isstted  Jnly,  1894. 

Panners' Bnlletin  No.  20.     Washed  Soils:   How  to  Prevent  and   Reclaim  Them. 

».  22.    Issned  November,  1894. 

?»rmeTs'  Bnlletin  No.  21.     Barnyard  Manure.     Pp.  32,     Issned  November,  1894.      ] 

T'srmera'  Bulletin  No.  22.     Feeding  Farm  Animals.      Pp.  32.     Issned  Febrnary, 

)6. 

banner*'  Bnlletin  No.  23.     Foods;   Nutritive  Value  and  Cost.     Pp.  32.     Issued 

unary,  1895. 

•"annen'    Bnlletin    No.  24.     Hog   Cholera   and    Swine    Plague.   Pp.    16.    Issued 

cember,  1894. 

••annera' Bulletin  No.  25.     Peanuts:  Culture  and  Uses.     Pp.  24.     Issued  February, 

farmers' Bnlletin  No.  26,      Sweet  Potatoes:  Culture  nnil  Cues.     Pp.  30.     Issued 

irch,  1895. 

Farmars'  Bulletin  No.  27.     Flax  for  Socd.niid  Fiber.     Pp.  111.     iHstifd  Marth,  1W5. 
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LETTER  OF  TRANSMITTAL. 


United  Status  Depabticbkt  of  AaBionLTUBs, 

Ofpioe  op  Exfbbiment  Stations, 

WathingUm,  D.  O.,  June  15,  m. 
Sm:  I  have  the  honor  to  transmit  herewith  for  publication  « 
Fanners'  Bulletin  an  article  on  the  fanneotations  of  milk  and  its  fii 
acts  and  the  means  of  preventing  or  controlling  them.  This  boH 
is  a  revieion  of  Fanners'  Bnlletiu  No.  9,  on  Milk  F^mentcttioiii' 
their  Relations  to  Dairying,  which  was  originally  prepared  fifl 
review  by  Prof.  W.  H.  Conn  of  the  investlgationB  on  tJie  fbrmeoWii 
of  milk.  Considerable  new  matter  has  been  added,  especially  v' 
practical  bearing  of  these  fermentationB  on  the  care  and  huidfiifi 
milk  and  on  butter  aiid  cheese  nialdng.  The  roviaiou  and  aA^ 
have  been  made  ou  the  basis  of  a  later'  article  by  Professor  CM 
briDging  the  aabject  down  to  the  present  tima  These  maRofij 
assuming  more  and  more  importance  every  year  as  they  aie  W^ 
niiderstood.  As  rapid  progress  i^  being  made  in  dairy  ba«'t?rnl4 
especially  lu  its  application,  it  is  important  that  farmers  and  iiisi^ 
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SOURING  OF  MILK  AND  OTHKR  CHANGES  IN  MILK  PKODUCTS. 


inXBODDOTIOH. 

jlfae  flooring  of  milk  is  due  to  the  ciction  of  minute  orj^aiiismR  known 
iboetoria.  Tbese  bacteria  are  mi  mli)ut«  ck»t  tlit^y  can  bo  seen  ouly 
'  the  aid  of  a  powerftil  microscope,  but  the  rosolt  of  the  concerted 
of  m^Tiads  of  them  in  twiirtng  milk  is  a  familiar  Kig^bt  to  every 
[kgasewife.  Beaides  the  ordinary  sooriog  of  mil];,  there  arc  many  other 
\thangQB  vbicli  may  take  pliwu — as  the  ripening  of  cream,  tlie  ripen- 
\iag  of  cheese,  bnttex  becoming  niticid,  ami  many  others  leKK  eommou. 
These  cluuigeM  are  culled  ftirmeutatioDB.  lieouuse  tbey  are  aimllar  to  the 
tennciiliug  of  cider  to  \iii6gar,  the  fermeDtations  produced  by  yeast  in 
er  making,  eU.-.  The  term  iiicludos  many  changes  due  to  other  micro- 
loisma  or  fennonts  bcBidee  bacteria;  nnd  ik>  here  fermentation  is 
to  cover  all  the  rliangeit  which  o<;(;Hr  in  milk,  wich  ai*  curdling, 
iring.  and  putrefaction,  most  of  which  are  caused  by  bacteria.  The 
reat  importance  of  thoao  fermcDtAtions  of  milk  is  being  realized.  It  is 
lly  by  a  proper  control  of  them  that  goo<l  batter  orclieesei^an  be  made. 
,  is  important  that  tbey  should  take  place,  but  it  i^  equally  important 
»t  tbey  should  not  be  allowed  to  get  the  upper  hand.  To  insnre  an 
litandiiig  of  thoKo  fermentations  of  milk  some  knowledge  of  the 
lical  composition  of  milk  is  necessary. 


OOBCPOHlTIOir  OV  MILK. 

WUIa  the  compositioii  of  milk  obtained  &ou  different  cows  and 
Kodaced  under  different  conditions  shows  wide  variBtiona,  a  fail-  aver- 
icompoaition  maybe  given  as  follows:  Water,  87  per  cent;  suHda, 
per  cent.  The  solids  include  fat,  3.0;  caiteiii,  X'A;  albumen,  0.7; 
lilk  BUgar,  4.7;  and  ash,  O.T  per  cent.  The  casein  and  albumen  are 
matorials  containing  nitrogen,  and  are  of  special  imiMttance  in 
heesa  making.  In  general,  the  ash,  sugar,  and  albumen  arc  in  soln- 
iiin,  tfai*  easeln  iu  {lartlal  solution,  and  the  fat  In  eusjionsion,  but  not 
UiBolTed  iu  the  milk. 

Milk /at  consifltH  of  a  mixture  of  several  fats.    As  its  composition 

begins  to  undergo  changes  almost  immediately  after  the  milk  is  drawn, 

Its  exact  condition  at  any  moment  is  very  nncertain.    It  is  distribuf ' 

,  ttepnghont  the  milk  iu  the  form  of  minute  globules,  varying  in  size. 

6^ 


lutii^   ruilk    ftxini    tlie  cow   wlthotit  bacterial   roiitaminSlion  are 
amely  great  and  eometimiw  wocmiiigly  inHnrnii»uiit»l»lt\     Of  thv 
ly  att«mpte  vrhiob  bnve  boen  tuade  to  obtaiu  mitk  iu  this  way 
Fllicli  Ktiall    ti'om  the  fiml   be  startle,  moKt    hav(«    pi-<>ve<l  fiiilnreH. 
Cnougli  of  then)  Imvu  met  with  Kucoess  to  demouatrab*  the  gcueral 
ition;  but  BO  many  of  them  h»ve  been  imsiicce-Hisi^t  as  to  sbow  tbe 
Lxtri'.rne  (lifRrtilty  of  nbtjiiiiin^  HtRrih;  milk  in  this  way.     Tii  npUe  of 
tcauly  methods,  of  atorilized  vessels,  and  of  the  greatest  caro  to 
svenl  dirl.  and  iluHt  from  falling'  into  the  milk,  the  milk  wlieu  fimt 
rn  from  ilie  cow  has  hi  the  lai-ge  luiuorlly  uf  uattes  cuutaioed  bac- 
IH.    The  explanation  of  this  fact  has  prored  to  be  in  the  esme  with 
'liicb  tbo  milk  i»  i^nutaminat^Ml  iu  the  milk  duct.    The  milk  duct  is, 
course,  open  to  the  air,  and  it  will  c-ontnin  at  the  close  of  the 
.ilklug  a  (xiiiBJderable  amount  uf  milk  a<lh«reut  to  it»  w»IIh.     Bac- 
:ria  f^m  the  ah'  have  no  difficulty  iu  making  their  way  into  the  duet, 
^wiog  there,  and  becoming  extremely  uumerons.     The  result  is  that 
the  time  of  the  next  milking  the  milk  dnotti  contain  bacteria  in 
eat  numbers,  and  these  wilJ  inevitably  coutamiuatc  the  milk.    It 
bi*en  suggested  that  the  bacteria  not  only  enter  into  the  milk 
I  between  the  milking,  but  that  some  of  them  actnally  make  tbelr 
'  into  the  very  depths  of  the  milk  gland  itaetf,  and  there  grow  and 
Itiplj*    Undoubtedly  the  milk  gland  of  the  healthy  cow  pnMlacee 
which  iH  nncontamiiiateil  with  bacteria,  but  the  large  caliber  of 
«  milk  dnct  makes  it  possible  for  the  bacteria  to  grow  in  the  dnct  to 
aiAiderabhr  extent,  so  that  it  Irecomes  a  matter  of  extreme  difficulty 
-  obtain  mitk  from  the  cow,  even  with  the  greatest  pre<-antioQ8,  which 
-4bD  not  be  contominatod. 

late  the  air  has  come  to  be  regardeil  as  u  less  important  aoiurce 
oontnuiination  than  formerly.     It  is  of  course  true  that  milk  doCH 
ive  some  bacteria  from  the  air  during  the  milking.     In  un  ill-ven- 
^atod  stall,  (illcd  with  diwt  Jrom  bay,  bacteria  will  bo  Heating  iti  the 
r.    VTbeii  the  milking  <M;cQr8  quantities  of  dirt  and  duat  are  bnished 
»3n  the  aud«r»idei4  of  the  cow's  body  and  fill  the  air  iu  the  immediate 
lity  with  bacteria;  but  snch  contamination  is  to  be  charged  to  the 
or  dirt  'HI  the  <;i)W  rather  than  the  air. 
^K?he  milk  vcsncIk  tbemsclvus  arc  an  important  source  of  contamina- 
,  as  are  also  the  bands  aud  clothing  of  the  milker.    The  milker  seldom 
tea  a  cleanly  toilet  before  milking,  aud  any  dirt  up4>n  bis  hands  or 
^D  ^'"^  clothing  will  have  abundant  chance  to  get  into  the  milk  ves- 
The  OKbuary  water  in  which  the  milk  vo«»elM  are  washed,  and 
^Ip^-iflllywith  which  tbo  milk  is  to<ifr<'^aciitly  diluted,  i.n  also  regarded 
^*  A  V^ry  'roimrtaot  aotifce  of  bacteria  coutauiiuation,  imrticularly  in 
lotion  Hitft  certaia    disease  genus,  like  those  of  typhoid  fever. 
t  H  JDor*  carc'^'wrns/deration  of  the  work  of  the  last  few  years 
■*a  f^af  ^a g'^^ ^f^cm   of  bacteria  contamination  are  from  the 


-«c^tf'^^ 


^i>kr&  teea  ,    from  internal,  but  firom  external  »ou. -^Omi 


Anyone  nbo  bas  noticed  the  audeatil;  condition  in  which  tl 
kept  ou  Ibo  ordiuary  farm  ^11  readily  appreciate  this  poasJbil 

The  othoi'  wiurces  of  dirt  are  very  great.  The  hairs  of 
are  always  cover«4l  with  dirt  and  diiKt,  and  it  t»  imiioutbla 
milkfr  (o  avdUl  »  cnuaitU-raUt;  mnount  of  this  dirt  GiUine  iuls 
pail.  Erery  one  of  these  Lairt^  which  liods  ite  way  iato  tke: 
fiii-niah  large  qaautittes  of  bacteria  for  ooutaotiDatioD.  MH 
iuto  a  storilized  vck^I  vna  found  to  contain  .'S30  hactoria  per  co 
Cimeter,  bnt  vben  drawn  into  a  flaring  pail,  with  nonsiderat)]* 
ani:v  of  thu  mldei'  and  lM»Ming,  tiio  ntmiber  roao  to  30,000  pt 
centimetei-.  Whai  w»  vxaniine  the  amount  of  solid  materia 
tinds  its  way  into  the  milk  we  are  amazed  at  the  restUta.  If 
milk  in  allowed  tu  stand  for  a  nanitwr  of  hours  a  sediment  ma 
lect«d  which  is  wholly  extraneous  matter,  and  mnst  be  ng» 
dirt  vontami nation.  This  dirt  is  largely  ocidijmxkmI  of  uiani 
niOHt  of  Ihc  reKt  uun  be  triw-ed  direntJy  to  the  cow. 

We  aniAi,  then,  regard  external  conditions  connected  with 
as  tbo  gi'eat  and  the  most  importaLnt  source  of  baiiteria  that 
nate  milk.     We  mnnt  also  rceognixe  that  occasionally  disMM 
are  a  Knurct-  of  uiilk  contamination.     In  such  cases  tiiere  is 
active  bacteria  multj plication  in  the  mUsriurof  the  f^laiid,  an 
qtieiitly  ahniidnnt  internal  sources  of  milk  cotitaminntion. 

Theiu  is  now  alNo  almndant  evidence  for  thecJiaulustiui  (hat 
of  tuberculous  cattle,  at  least  in  certain  stages  of  tbe  diaeasei 
contatiiiDated  with  tlie  tubercnIo8)»germ.  This  appears  to  b 
all  uYoiits  aftt^r  the  disease  has  attaclsed  the  milk  glands,  and 
before.  The  great  prevalence  of  tuberculosis  amoiig  cattle  iiu 
source  of  mil Ic  conliiniiruilinn  one  of  cnoKiderable  imponanou 
fa  also  eviduucu  that  diphtheria  m:iy  affetit  the  cow,  and  that 
under  some  conditions  tbe  cow  thus  afTected  may  SBrre 
diphtheria  contamination  to  the  milk. 

It  will  be  seen  in  general,  then,  that  in  dealing  with  healt 
Miegreatestsourt^'e  of  contamination  is  thcbacterin  in  the  milk 
the  dirt  on  tbe  huirs  of  the  row.  The  next  greatest  Honrce  is 
vessels  and  the  milker  himself.  Lastly,  and  to  a  very  slight  e: 
must  look  uiH>u  air  a:^  a  source  of  contamination,  but  if  uore 
of  the  fooil  aud  dirt  ou  tbe  cow  little  need  be  feared  from  tlia 

Tliere  are  other  sources  of  milk  con  tarn  ination  afVer  the 
Probably  some  <if  them  arc  of  (otmidenibtc  imjKirtaace,  althol 
of  them  for  pi-aotieal  purposes  have  so  much  importaiKM 
moatiooed. 

Ift'HBBE  OF  1IACTKBIA  Tlf  HILK. 

The  work  of  the  last  few  years  has  emphasized  tbefar-t 
iMjrof  biirtiTiiipitwentintiiilkiKof  very  little  signillcaiiee. 
^lOiitublB  variations  ui  these  uumbers  seem  to  be  found 


itical  oonditioiis.  Wlido  It  in  trno  tlmt  tlie  f^eiierHl  purity  of  the 
t  can  Ih-'  t'-ttimattKl  hy  the  uumbcr  of  hitrtoriii  tliat  It  ooDtalus,  this 
Dly  true  to  a  limited  extent,  iliic)  iiol  tiifrtHiueutly  the  presence  of 
|e  nnmbers  r>f  liactflriii  is  possible  eveu  tii  very  good  qoalityof  milk. 
tto  time  in  ttie  bintory  of  tlic  mitk  can  iiiiytliiiig  ]ik«  utiiformity  in 
nnmbera  be  siren.  Iintiediat«ly  after  milking  the  immbor  may 
f  fnini  7ero  to  over  10,000,000  Jii  n  single  cubic  inch  of  milk.  Tlie 
iber  depends  upon  various  ennditinns  of  <-le»iitinKss.  Aftt^r  tlid 
[  is  drawn  tho  barteriih  bt-uin  to  multiply  inipidly,  luul  the  number 
lent  at  any  moment  Hu1>se<iaently  will  depeod  simply  opon  the  tem- 
ktore  nt  which  the  milk  is  kepi  aud  upon  the  &p«oie:4  of  ba(.'t«ria 
ent.  8ome  species  st-em  to  nniltiply  rapidly  and  to  reach  higher 
ihen  than  others.  The  favorable  infiiiencr  of  vrarmtli  on  the  growth 
lacteria  tnaktM  more  evident  the  value  of  keeping;  ndlk  as  cool  aa 
(iblo  from  the  very  outset,  if  we  wish  to  avoid  the  troublesome 
irtfa  of  bacteria.  For  a  day  or  two  the  baelorfa  liiorease  with  great 
idity,thBn  their  multiplicatjou  is  checked,  aud  finally  they  entirely 
^  to  grow.  This  can  oot^  nf  course,  lie  due  to  a  lack  of  food,  for 
^  is  plenty  of  fond  in  the  milk  at  idl  tiriu-x.  It  in  rather  to  lie 
Hbttted  to  tlic  accnmalatiou  of  the  products  of  their  action.  Those 
Vtbs  which  produce  an  ncid  will  koou  beuhei^lcfd  by  thia,  for  bacteria 
not  grow  in  an  aeid  medium.  The  amount  of  a«'id  formed  before 
growth  is  checked  will  vary,  however,  for  some  apecieij  of  bacteria 
inry  aeasitive  to  acid,  whiln  oMier.^  will  endure  a  larger  amount 
lont  injury. 

p  regonL  to  the  milk  supply  of  uitiett  nnd  towna,  the  narabor  of  bao- 
hTarlee  r«y  greatly.  An  important  factor  is  the  time  between 
ling  aud  delivery  to  customer!),  in  large  cities  this  often  amounts 
[wenty-four  or  thirty-six  honrs.  When  this  is  the  case  it  is  neces- 
'  to  keep  the  milk  on  ice,  aud  by  doing  so  the  roilk  is  kept  fairly 
.Tud^nag  from  tests  thus  far  miide,  city  miik  which  contains  uot 
than  three  or  four  million  bacteria  per  cubic  cenlimt^ter  may  be 
led.  aa  exceptionally  good  for  European  cities.  No  general  aver- 
of  American  cities  can  bo  made,  but  the  probability  ye.  that  tbe 
supply  delivered  in  our  large  cities,  by  the  »oe  use  of  ice,  is  In 
il  superior  to  that  of  the  milk  supply  of  Kuropeiin  cities.  Tlic  milk 
^go  cities  contains  more  germs  than  that  of  small  itommunities,  bat 

Sbably  no  more  harmful, 
W  KnrUS  OP  DAIDY  1IACTF.RIA. 

FMuiidcrably  over  two  hundred  distinct  types  of  onlioary  milk  bac- 
b  have  been  describBd  in  literature  up  to  the  present  time,  and  all 
bese  will  be  foiutd,  iu  the  descriptions  given,  to  differ  tYom  each 
*,  Most  of  them  have  been  named  or  numbered  by  the  [wrsons  who 
*ibe  them.  They  have  been  found  in  various  dairy  products,  is 
lilk,  in  old  milk,  iu  butter,  cream,  and  cheese. 
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Some  prodaoe  ver.v  pleaaaiil  flavors  In  the  milk  and 
pmdue«  dec^idnlty  uupleasant  llavors;  some  of  tiiuin  are 
troublesome  to  tbe  milkman,  but  favorable  to  the  butter  mah 
are  tronblesome  wlierever  Hi«y  appear.  In  ahorl^  tlie  effect' 
ferent  bacteria  upon  milk  ii*  extTcmcly  varied,  so  that  tb 
fermeutatiuo  are  abnost  as  iiumeruuB  as  kiudn  of  bacteria  c 

THE  BOCBIKO  OF  VILK. 

When  an  acid,  as  arctic  acid  (tb«  acid  of  viiiof;;»r),  is  added  t 
milk  cordlos.  and  wo  bav«  the  phenomenon  of  sonr  milk.  Pi 
may  be  tuud  lliat  hi  tlie  common  souring  of  milk  organisms  fi 
net  iiiKin  its  couatit-iivutM,  notably  the  milk  sugar,  and  pmdi 
acidK,  which  t^ive  the  milk  a  sour  taste  aod  cardie  the  autei 
tbe  milk  thick.  Conimunly,  lactic  a<'ld  i»  (lie  principal  tu-i 
although  smaller  quantities  of  a  number  of  other  acids  us 
paiiy  it  Hence  tito  normal  snaring  of  milk  is  spoken  o 
fermentation.  While  the  spontanetpus  tiouriiiK  of  milk  is 
universal  phenomenon,  it  is  not  always  piodocetl  by  the  m 
ver>*  closely  allied  organiamB.  Occasionally  tbe  milk  in  a  lari 
of  dairies  in  one  locality  will  bo  foORd  to  be  sonred  by  rbe 
of  Itat'N^ria,  wliil<!  in  otlicr  rncKss  the  spi>ntanei)us  souring 
docetl  by  diO'ercut  speeiea  in  dairieR  at  no  great  dittbuire 
otber.  Sometimes,  iDdocd,  tbia  spontaneous  fermentation 
Certain  herds  of  oatUe  have  been  notwl  vrliose  milk  does  not 
will  after  a  time  undergo  other  types  of  fermentation.  It  ii  J 
that  not  infreciiiently  in  the  winter  inontbK  milk  is  found  not  ti 
tbe  luiuriuK  »pontauoously,  but  maybe  kept  font  long  tim 
cardliDK,  and  when  it  does  show  signs  of  fermentation  tt 
entirely  different  ttom  that  of  normal  milk  souring. 

It  is  probable  that  the  decomposition  of  milk  may  take  | 
number  of  diflV-rcnt-  ways.     While  wc  are  certain  tliat  tbe  fpti 
of  milk,  commonly  known  us  souring,  is  cau^sed  by  bacteria 
yet  mncb  to  learn  regarding  the  details  of  the  prooeu. 

^^       SCPP08ED  EFFECT  OP  Tm;M>EBSTOBUi]  ON  THE  ROtJBCtG 

^^V  A  <H>nKideratiou  of  the  ^object  of  tbe  eouring  of  milk  won 

■  complete  without  reference  to  tbe  effect  of  electricity.  Th 
^^K  belief  that  thunderstorm)*  will  rioiir  milk  is  so  widespread  tba 
^^V  eoom  as  if  there  raasc  be  some  foimtlatiou  for  it.    It  has  beei 

■  by  many  that  the  ozone  produced  in  tlie  air  by  eleetrlcitj  t 
I  milk  to  become  sour.  In  experiments  in  which  electric  sparfc 
I  charged  over  tbe  surface  of  the  milk,  bowerer,  little  nr  no 
I  been  prodnoed  upon  it.  Tbe  conclusion  i«Uiat  electricity  is  u 
I  capable  of  soaring  milk  or  even  of  iDnterinlly  h:isteniog  t% 
^  Kor  can  tbe  ozone  developed  during  the  thunderstorm  be  loa 
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of  ouy  jsreat  impoitaiice.  It  seems  probnble  tliat  tbe  coimcction 
ptveeu  tbe  tbonderstarm  and  the  wurin^  of  milk  i»  oue  of  a  diirerent 
iaract«r.  Bacteria  c^rtaiDly  grow  most  rapidly  in  the  varm.  sultry 
vndittonswhicb  ii»u»lly  p^4^cedeathlludt■^sto^n.anl]it  rrcquetitly  hap- 
ne  tbat  tbe  tbiindt^rKtorm  aiid  the  eoaritij^  (M-viir  (o^ct lier,  iitit.  bi^uiso 
e  tbuudor  biM  liOMteuod  the  souriuK<  but  ratbcr  b«caiise  the  climatio 
naditioDs  wliieh  have  brotight  th«  stvrm  bavH  at  tlit;  »anw  Uni»  been 
cb  a8  to  cause  uousunlly  rapid  bacteria  (jrowtb.  Thi»  fact  has  beeti 
jxiflud  by  mauy  esperimeDbi  wliidi  have  shown  tbut  without  the  prea- 
ee  of  Iflctiu  or^aiii»iiia  there  can  Iw  no  spontaneous  sourinj^  of  milk. 
ilk  deprived  of  bacteria  will  certainly  keep  well  during  thniidor- 
orm^  Dairymen  liiid  no  diltirtilty  in  km-piug  milk  if  it  in  cooliKt 
unediately  alter  being  drawo  lYnm  tbe  cow  and  is  kept  cool.  Milk 
bmert'cd  in  ottil  water  is  uot  alTe«t«l  by  tbnnik'rtit<iriiit*.  TJairymen 
1(1 1  bill  during  ''dof;  day'' weather,  oven  when  tliere  is  no  thunder,  it  is 
KB  diflicnit  to  keep  milk  as  it  is  during  tbuuderHtorms;  and  they 
fiud  that  scrupulous  eleanlBness  iu  regard  to  the  milk  vessels  ls  the 
jmssibtc  remedy  against  souring  daring  a  thuuderstonu.  tt  is  safe 
oonclufle,  therefore,  that  iu  all  cases  it  is  tbe  bacteria  which  sour  the 
k,  and  if  there  soems  to  be  a  eaaaal  eonucction  between  thethDuder 
tbe  Nouriiig  it  ii^tiu  indirect  one  only;  elimntic  conditions  have  lias. 
ed  )>iu;ttM'iii  growth  and  have  also  brought  on  tbe  tbundentorm. 
8ame  couditious  would  affect  tbe  milk  in  exactly  tbe  sauie  way 
though  uo  tbnnderstonn  were  produeecl,  and  this  effect,  our  dairy- 
tell  OB,  is  frequently  observed  dariotr  the  warm,  soltry  aatunm  days. 

OTHER  FORMX  OF  PKRHENTATION  OF  MILK. 

Jtodents  have  not  rei-OKui&ed  nuUl  within  recent  years  tbut  a  great 
i«ty  of  fermentatfotiB  may  occur  in  milk.    Tbe  reason  for  the  taMi- 
of  this  discovery  is  easdy  sfwu.     Under  ordionry  couditious  uiilk 
rnyit   undergoes  some  sort  of  lactic  fenuentatiuu  (souring).    Only 
rare  coudEttoua  Ui  thb  abiteut    The  pmductiou  of  lactic  sidd  snou 
the  milk  and  immediately  obscures  all  other  tbnuaof  fermontu- 
'n  which  have  occurred  during  the  process.    The  acid  also  stops  the 
)Wth  of  all  biicteria.  so  that  nosabseiiucntefTectcan  bo  seen,     llonco 
normal  milk  clear  evulence  of  fennentatiou  of  any  other  sort  than 
iring  is  rarely  uoticoii. 

'be  later  studies  of  this  subject,  however,  have  ebown  thegreutviiriety 

ibrm  of  organisms  in  milk,  and  the  many  different  results  of  their 

ion.     Tbas,  while  oue  class  of  organisms,  iis  wo  bnve  seon,  curdles 

-It  by  tbe  praduvtiou  of  luetic  acid,  another  class  givfs  it  au  alkaline 

■^iou,  at  the  same  time  curdling  it;  others  impart  to  it  a  deep  btue^ 

et,  yellow,  grcou,  or  red  color  by  tlio  production  of  pigment*  in  tJio 

Ic;  otberti  give  it  a  bitter  or  other  unpleasant  tmt^i;  another  class 

duc«8  Alcohol  from  the  milk  sugar,  which  fact  is  taken  advantage  of 


^  -««u(;"» 
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in  the  prciwration  <if  sncU  bcrerrajn*  an  kiinmi.s!*  au*!  kefir,  j 
oUierst  cauKe  puti«rnctiati.     Some  of  tlic»c  formti  o{  fcrmRtitat 
biiefly  noticed : 

BCTTRIC  ACID  FBRMBKTaTIOK. 

The  characteristic  of  this  fermentation  is  the  prndnction  o 
acid.  In  tho  oriliuar>-  haiidUue  of  tjio  milk  tht8  vlAt^a  of  otgi 
of  little  importano4^,  hut  it  has  hoen  enpposcd  that  they 
important  eQect  upou  the  beepiu};  properties  of  butter.  Radc 
contains  considerable  quantities  uf  butyric  acid,  auil  the  dev\ 
of  the  rancidity  is  simultaneous  Trtth  the  api)«ai-nnce  of  tb4 
add.  When  it  became  kno^m  that  many  species  of  ba<:t«riii 
butyric  acid  and  that  there  are  many  bacteria  in  bulter, 
natural  inference  that  the  rancidity  is  produced  by  them.  It  ta 
that  the  onliiiary  ninmdity  of  butter  iti  the  result  b»t  li  of  fern 
mid  chemical  oxidation,  although  rancidity  may  oi^cnr  wlien 
are  entirely  ab&ant. 


ALKAUKE  PRRMKXTATIOM  OP  UILK. 


« 


The  f);rmentation  of  milk  is  not  always  accompanied  by  tb 
tion  of  an  acid.  Everyone  who  hnti  had  an  exreudv<l  exiierii 
milk  has  seen  instances  of  milk  curdling  withuut  thf  una-A  ai 
and  it  is  a  familiar  fact  that  curdled  milk  is  by  no  means  ua 
character.  There  is  tbe  j^'eatest  variety  in  the  stifiiiefisof 
the  amount  of  the  whey,  the  tnstc,  odor,  etc..  and  ull  these  d 
are  due  to  varying  nninhen*  and  Kjiecies  of  bai-twin  other 
lactic  acid  clasa. 

The  milk  may  become  coagulated  into  a  ^it,  slimy  nuk^H,  w 
ally  possesses  a  bitter  taste.  Tlit-  toste  is  never  soar,  uud 
instead  of  having  an  acid  reaction,  is  either  alkaline  or  nen 
a  day  or  two  the  cunl  iM-gins  to  dissolve  into  a  somewhat  el 
and,  if  the  at^tion  is  allowed  to  (xintJuue  long  enoufrti,  may  I 
pletely  dissolved  into  a  semi  transparent  liquid  haviug  no  ren 
to  milk. 

In  the  ordinary  handling  of  nnlk  theclnss  of  organisms  inclni 
this  head  of  alkaline  fenncntM  is  of  little  iniiiortance.  They  ^m 
and  the  lactJc-acidforming  siiccies  usually  get  the  start  of  t 
dociug  their  owu  marked  effect  on  the  milk,  so  that  the  acta 
alkoline  species  is  entirely  ol>tM^Hrcd.  Moreover,  the  lu-id-forujil 
soon  [irodni!fl  so  much  acid  that  the  gi-owth  of  all  bacl<*-ria  i!> 
At  the  same  time  these  species  are  nf  the  greatest  im|M>rtanc< 
matters.  In  the  first  place,  many  of  them  form  rctystiag  gt-n 
will  endure  high  temperature  and  render  the  process  of  sterili; 
by  heat  very  difficult.  They  are  always  present  i  milk  whidi 
standing  for  a  short  time,  and  sometin>es  their  abundaoee 
ADoagh  to  produce  noticeable  effevta. 
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tISUr  FEftUKNTATtOlf. 

slimy  fermenUktion  of  milk  i»  a  Mimewhnt  coinmnu  noeurreaetr ' 
occasionally  produces  ;;reat  trouble  in  dairies,  since  it  deati'oys  the 
[  Tor  all  ordiimry  Dse-8.  Slimy  milk  will  fitrniHb  no  cream.  It  can 
te  chained,  and  it  ia  raiuo«I  for  drinking  purposes.  Slimy  fermcn- 
[>n,  Iiowyver,  18  made  use  of  iu  the  manufat^tiire  of  Kdam  nhee-s*. 
here  liatt  bemi  the  gruiitent  variety  of  theories  hs  to  thu  cuusoof 
ty  milk.  Diaeasea  of  the  niaminary  ^loud,  variations  iii  the  food  of 
Icow,  and  diftieretices  in  conditions  surronnding  the  dairy  have  all 
le  Id  for  a  sharo  iu  tbe  exptauatioii.  But  tho  slimy  fermentation  of 
t  has  been  foaud  to  be  connected  with  a  largo  variety  of  organisms, 
le  of  them  givfl  to  the  milk  only  a  slight  HlimineaM,  while  others  ren- 
it  Utnaf^iotu  uluuiKt.  bi^yund  belJitf.  One,  described  by  Coiin,  renders 
t  eo  slimy  that  it  can  be  drawo  into  threads  10  feet  long  and  ao 
11  a«  t«  be  hardly  visible.  Some  of  the  organisms  render  milk  slimy 
lieir  early  growth,  others  only  after  several  days,  and  some  do  not 
ler  the  fre.sh  milk  slimy  at  all,  but  Arst  curdle  it  and  then  dissolve 
curd  into  sUmy  solutiou. 

BLtre  MiUL 

bia  fermentatioD,  characterized  by  tbe  deep  bine  color  which  baa 
)D  it  its  iiittiie,  ocnirH  HOiitetiuK;^  as  iiii  isolatMl  truublc  in  individnal 
iee,  and  sometimes  it  has  become  so  prevalent  in  certain  localities  as 
B  almost  an  epidemic.  The  explanation  now  given  for  blue  milk  isa 
tite  one.  Ordinary  milk  contains  someof  the  lactic  acid  organisms, 
{these,  a(;ting  in  connection  with  anotlier  si>ecie8  of  bacteria,  pro- 
i  tbe  brillijiiit  blue  color  vhich  cliaracteruses  this  infeotion.  Wlien 
Iring  in  onlinarj'  iiiilb  the  effect  of  thin  organism  is  very  marked. 
.R  few  hours  no  ohange  is  uotieeil,  but  Just  about  thu  time  when  the 
bll^iiis  to  become  acid  someintensebluepatcbes  make  their  api>ear- 
E.  Tliefant<er  thu  acid  forms  the  quicker  tbe  coagnlation  appears 
tbe  smaller  arc  the  blue  patt^hos,  while  if  the  acid  ik  prodtu-cd  more 
'Jy  tho  blue  x>at*hes  are  larger  and  of  a  Ijctter  color. 
^c-re  tlui  blue-milk  organism  comes  ftom  is  uuknovu,  nor  have  we 
,3ciiow ledge  of  tbe  causes  of  tbe  occasional  epidemics  of  blue  milk. 
re  can  hr-  litth'  donbt  that  the  cau»4i  i»  alwayn  m>me  unknown 
«e  of  filth.  Id  .some  cases  the  troable  baa  been  traced  to  a  single  cow 
~]iu*ge  dair>',  and  ban  been  easily  »tt^pj)pd  by  isolating  tbe  individual 
Id  to  be  I  hi?  cauwe,  or  by  carefully  wiialiiug  tho  cow's  tealj*  with  a 
b  weak  acetic  acid  solution.  Blue  milk  ia  always  an  infectiou  due 
tKtaide  contamination,  and  ite  remedy  is  always  to  be  fonud  iu  care 
leleaoUness.  It  does  not  occur  in  the  caroflilly  kept  dair>'. 
fOb  milk  appears  to  be  harmless.  It  huM  l)ei'ii  foil  lo  animals,  which 
lb  rcailily  and  without  hiirm,  Witlihi  a  few  yeiiti'H  blue  cheese  has 
bronghi  to  the  attention  of  scientists,  and  ha»  iHreri  attributed  to 
organism  which  priMluces  the  tiouble  iu  milk. 
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BITTKB  MUJC. 

Several  orgajiianis  have  been  tluscribtHl  which  imiiart  a  hittt 
to  milk.  Recently  two  new  fonui*  have  beeu  isolated  iroin  bitto* 
and  bitl«r  creaun.  The  bitter  tiMie  appeont  to  he  due  to  the  p: 
of  a  special  bitter  substance  produced  by  the  orguuUtuit.  T1 
stance  has  been  ijwlated,  bat  its  nature  in  not  deflcitely  tnown. 
isHtatice  bitterness  in  milk  wibi  {inNliirLfl  in  a  whole  herd  by  fee 
the  cattle  turnips  which  had  been  washed  iu  fool  wat«r.  WhetiM 
due  dirtMitJy  to  the  tiirnipK  or  to  the  water  in  which  tliey  vem 
U'a.t  iioL  :i»K!4!ituii)ed,  but  the  ooaditioDS  wore  iiuch  aa  to  point 
to  microorgauiBDis  as  the  direct  oaoae. 

SOAPY  MIUC. 

A  type  of  dairy  ti-oiihle  colled  soapy  luJIk  haa  been  recently  de 
The  milk  Mtthed  budly,  failed  to  soar,  and  hail  a  soapy  tattte. 
a  tn)i)hle»ome  infeulioii,  rendering  the  cream  difficult  to  chu 
prnvticully  destroying  ittf  value.    It  was  traced  to  bacteria  on 
ased  for  bedding  the  cowk.    Tho  trouble  ceiued  After  the  stv 
di«C!inled.    Anotherea£eol'riuapyinilk  wastraeed  to  the  hay, 
tho  same  bacteria  were  found  as  ou  the  straw. 


7EK!i££NTATION  OP  UtLX  BV  REKXKT. 


I 


Rennet  is  a  preparation  nsQally  made  Jtoid  the  stomneh  of  a 
has  the  power  of  coa^olatiD];  the  casein  of  milk  in  a  very  abu 
This  curd linfT  of  milk  by  rennet  is  the  only  form  of  f<>i-men 
milk  known  which  is  prudaced  by  an  unorganized  ferniwit; 
devoid  of  life. 

When  rennet  is  added  to  milk,  a  portion  of  the  oitrogODOiui 
ents  oC  the  milk  is  thrown  down,  and  formB  the  curd  which 
into  cheese.    Another  portion,  being  solable,  goes  into  tbe  w 
is  lost  to  the  cheese  maker.     The  mnonnt  of  protein  thus  loeC 
slill  further  iuereiised  thmiiKli  the:  action  of  bact^-ria,  which 
power  of  Diakitig  even  curdled  casein  soluble;  iind  this  tact 
advisability  of  nsing  leunet  in  a  manner  which  will  produce  tin 
lation  as  qnickly  as  possible.    The  rapidity  of  the  action  will 
upon  the  relative  amoiuttof  rennet  and  the  temperatare,  and 
lessened  by  alkalies  and  increased  by  varioos  salts. 

The  active  principle  of  rennet  \&  a  cheiaieal  fctuent  whi 
trnm  ot-her  digestive  ferments  in  the  slomitoh  juices.     It 
by  ii  temperature  of  158°  p.,  mid  jt  nets  best  at  id>oat  95°  F. 
to  boKomewhat  widely  distributed  in  nature  among  animals  aadj 
and  it  is  a  common  product  uf  bacteria  growth.     Milk 
ducing  the  rennet  like  curdling  are  abiuidaDt,  and  their  sh 
ordinary  fermentntions  of  milk  i&  not  a  small  one,  ospecinlly 
weather.     In  th«  koei)ing  propertj' of  bntter  theydoubUeiutpUti  »* 
, though  they  are  not  the  mde  causo  of  ranciility.    In 


n  tfaeripM 


tor  chnnung  tb«ir  part  is  ntiJI  greater,  and  in  tlie  ripeniiif^ 
t  they  arc  of  tfie  titonost.  iniiKirtaiiw.     TTiidimbtwIIj  *'f'  i''»y  trace 
'Of  the  difficaltiee  of  thu  butter  unil  diecee  tnaker  Ut  bacUirm  of 
l^iuii.    A  ftutber  knowledge  of  their  hoHod  wUl  be  of  ^reat  valoe 
!  dairy  interest 

faACTIOA.L  UEAlIinO  UF  THE  t^UBJEOT  UPON  DAIBYINO. 

kis  b(!coaiiu£  more  and  uiorfe  evident  every  year  thai  th»  buariug  of 

fermeiit4ttiot)H  npon  dairying  is  of  the  utmost  importaDce.    Tbe 

il  Application  of  onr  knovrUKli;i>  of  tbe  rcniieiittitions  of  milk  will 

tMtrh  itf  till!  three  *rbicf  iliiiry  prodticti? — milk,  l>Htt(.'r,  uud  ohoest>, 

lUXDUKG  or  MtLK. 

To  thtHW  tleuliiig  wilb  uiilkibsolf  in  auy  form  the  vurimis  IcruiOiilu- 

ftro  e^tpecialiy  nndeHimble  nnd  an?  t.'otistaot  sources  of  trouble, 

perilous  waul  thu  milk  [lureand  sweet,  anil  miy  oftbu  vurfoua  furms 

ftjmifiitatioii  iq,iure  the  milk  fur  their  purpoftos.    Our  study  of  milk 

utations  bn^  taught  ns  that  tbe  cause  of  oil  these  fermentations, 

ilie  (-ommou  Mtariog,  ties  in  the  contamination  of  the  milk  irom 

itbuQt,  and  that  tho  remedy  lien  in  the  oxorcise  of  extreme  cleanli- 

If  thfn'  liiiA  l>ueii  luiything  tjinght  Jti  rcg-.trd  to  these  matt^ra  it 

tte  extreme  uecesMlty  fur  <:leaiiliue8a.     Pixir  milk,  pcior  butter,  and 

obeeiw  are,  in  a  vast  majority  of  caaes,tobe  attributed  touuuleau- 

in  tUc  barn  or  dairy.    Tbe  great  source  of  bacterial  contamiiia- 

of  tbe  milk  ih   thfi  cow  herulf.    This  docs  not  mean  tbe  bacteria 

tbe  mammary  gland,  but  those  connected  vitb  tlie  exterior  of  the 

.     It  lA  trut]  that  there  are  other  Hourcirtt  of  hniHirtanc*^.     The  food 

,  tbe  cow  eats  (indirectly),  tho  cow  stall  il-wll',  the  water  with  vrhiob 

are  vashed  or  with  which  tbe  milk  Is  adulterated,  the  bands 

milker  as  well  as  his  clothes,  are  all  oecosioiially  the  sources  of 

kcteria  ciintamitiut-ioi'i.     Bat  after  alt  vre  must  look  upon  tlie  cow  her- 

<Ctf  as  the  L-auiW  of  tbe  oioHt  trouble.     From  thu  cow  ttie  bacteria  get 

Id  tbe  milk  during  the  milking,  partly  from  tbe  ntilk  ducts,  partly 

<m  the  dirt  that  is  attached  to  the  cow,  and  in  no  umall  measure  ftom 

T  dung.     We  thUH  learn  that  the  iin]xirt»nt  point  toward  whi<.-U  to 

iri3Ct  the  cIcanliiicMH  is  tbe  cow  herself.     The  farmer  never  appears 

fed  that  it  is  nocoKKary  for  bim  to  keep  bit*  (xiws  as  clean  oh  he  doea 

bone.     But  theie  is  very  much  more  real  need  for  cleanliucsa  in 

fXbb  ease  of  tbe  euw.     Upon  snob  cleanliness  will  depend  bis  ability 

l«  otitaiu  a  pure,  wholesome  milk,  while  so  sure  its  be  alluws  bis  cow  to 

become  o^Tcn-d  uttb  dirt  sud  manure  so  »ure  will  be  be  liable  to  have 

thnbin  witb  tho  milk.     So  it  is  well  to  repeat  that  the  last  few  ycaia 

have  taught  ua,  abovo  oil  things,  that  tbu  great  secret  of  obtainiog  a 

vrapBf  supply  of  mitk  is  to  have  a  hmltky  vqw  and  u>  ke^  that  cow 


toe  nplii  mninc  of : 

It  is  veil  to  Bodee  ikat  eertaiB  abaoraMl  odocB  and  tutea  lu 
■ay  be  pnrioccd  dmrOy  by  cbe  food  eaten  by  the  oaw.  If  a  cxiw 
Carik  «r  tanip  the  iavar  of  Ae  mOt  is  ditcctly  affeclnl.  Vnrioin' 
0tb9  finda  ai^,  io  a  nular  aaaacr,  aSi-cc  cbe  taste  of  milk,  but  iJiia 
eltfBof  taints  n»j  be  wdily  ^tfaga  i»b  rd  ^"om  those  due  to  bacterid 
grcnrtb-  The  adoca  aad  tafaita  doe  ui  Lbe  diivet  intlaeDce  of  the  food 
^ne  at  tbear  Mannwai  as  aooa  as  the  milk  is  ilrawn.  never  iDtreaeJiif 
altenrarda.  BoS  dw  taints  doe  to  bacCcrb  stvn-th  do  not  appear  nt  aO 
Ij,  tbB  frMl>  mOk,  beginning  to  be  ootieeable  only  after  the  bactoriai 
li^ve  had  a  cboaee  to  grow.  U,  tfaereftmf  a  daiiynau  has  trooble  ia 
^  fliflkr  which  appears  inuu^diutely  aArr  the  milkiii):.  he  may  look  for 
t^e  CUi"^  i°  soaiethiBg  the  com-  hae  eaten.  But  if  the  trouble  appears. 
after  •  ^bv  bcran,  and  then  grows  rapidly  worse  nntit  it  reaches  a  maz-j 
imaVi  ^*  '"^^^  ^  auared  that  tlif  cau^  is  some  form  of  fcnnontatjon, 
and  t-b(^t  ^^  renedy  i»  to  U;  sought,  not  in  chan^ng  the  food  of  1b« 
-rtw   b"^  '■*  greater  care  in  lUt  managenicnt  of  the  dairy  or  bam. 

Jhii^V  if^P^^'"'' — ^°  "''*'^  coniiet'tioti  thedefiirabilit}'nf  aQinM[)ectiua 

of  the  dairies  uiid  h<:rdi4  funiiiibiiig  milk  for  cities  aud  tuwus  may  be  men- 

tinned'     *^"''  '***  *'*™  famished  us  with  a  mltk  iiispectiou  whfoh  pro-i 

tAi-ta  our  pook******"^**'  ^"*  ^^  ^""^  learning  that  the  aduIt«rnttoQ  of  mOli 

.     „(ji^r  In  really  of  far  leas  imporlance  to  the  public  in  general  than 

1}     ,.ontai"'"»'^*""  o*"  *^^  ™'"'  ^y  improper  tyiies  of  tnici-oorganiwnft. 

w    1  av»  Ipami^,  as  already  iiofiited  out,  that  milk  is  occaaiounlly  ran 

I   ^^iltittt*"'  *'*^'  **''»*^  germs,  gach  as  tabercolosis,  t>'phold  fever, 

r"l  lh'*ria,  st-arlt-t  (bvorj  etc,  bnt  that  such  organimns  come  only  from 

'  '*' '  of  illiM»**i  either  difteasod  cattl<i,  vrliich  directly  contaminate  tJis 

Ilk     r  dlsoo**^  iMJmons,  who  indirectly  are  a  source  of  tmch  cuntam- 

it'  "     There  iK  "u  ii<wd  of  milk  Itecoming  contaminated  by  any  ol 

I?*  "|J',^.„ne  gpnim,  wiH'  »  lM>s»ibIe  excepUou  of  tubei-culosis,  tf  caw 
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•atAnj  ia  used  by  the  milk  prodacer  to  prevent  the  milt:  rrom 
d  cattle  being  diKtribtit^tl,  aiid  to  praveut  its  being  placed  under 
DnM  for  secoudary  contnniinatioii  (roni  di;«eased  persons. 
I  all  tbese  facts  in  mind,  it  bf^ntiit's  plain  tlmt  Ihn  proper 
precaation  a^DSt  the  evils  resoltiDf;  from  sncli  ffotitamiuatlon 
J  foiiDd  in  Home  Kyatwm  of  dairy  inspw^lioii,  by  means  of  which 
)lie  uiay  have  it  direct  knowledge  and  direct  control  over  the 
ons  of  ite  milk  mipply.  Already  Hudi  a  dairy  inii|K^rtton  in  one 
■  anotlier  baa  been  attempted  ia  several  places.  In  some  other 
H  is  being  demiLiidud  by  Slate  iKtards  of  health, 
ihlef  advantage  in  sncb  dairy  Inspection  is  to  the  milk  prodncer. 
txerland  and  in  the  tTnited  States  the  plaiiH  started  with  the 
on.  Of  course  the  advantafre  is  also  largely  to  the  public  com- 
',  baC  the  prodacer  uf  the  milk  tTill  In  the  end  gain  the  greategC 
age  in  increased  couHdeiice  which  the  public  may  have  in  his 
t.  At  the  present  time  the  poblic  is  rapidly  becoming  KuspiviOQS 
bcEtltbful  qnalities  of  our  milk  supply,  and  just  so  far  as  thia 
on  can  lie  alhiyetl  by  the  inaugii ration  uf  a  pnsper  dairy  iuKpec- 
U  BO  far  will  the  milk  iudnstry  be  heoetlted. 

BUTTS3I  M&KtNQ. 

tbe  cnstom  of  butter  makers  to  allow  their  cream  to  **  bout,"  or 
,"  for  a  number  of  hours  before  churning.  This  is  arconipliHlivd 
lyring  it  to  »tand  in  a  warm  |)lace  fur  twelve  to  twODty-fuur 
As  it  is  everywhere  recognized  today,  the  ripening  of  civam  ift 
a  matter  uf  baeterfagrowth,  and  whether  tliecreamisriiieued  in 
it  (normal)  or  in  an  improper  (abnormal)  manner  depends  upon 
nber  and  kiudn  uf  bacteria  that  chance  to  be  in  it  at  the  begin- 
'  the  ripening. 

ng  the  number  of  kinds  of  bacteria  found  In  the  uream  there 
jw  species  whose  growtb  in  the  cream  produies  there  a  pleasant, 
lie  uroma  and  flavor.  These  Hpecies  unrsc'M.'mingly  frwer  iunum- 
ID  the  others,  but  it  is  to  their  prepuce  that  a  good  butter  isduc, 
Is  with  little  doubl.  largely  the  presence  ot*  thcwe  «pwie«  in  •lune 
and  their  absence  in  January  cream  that  gives  June  butter  & 
flavor  than  winter  butter.  Now,  the  butter  maker  in  ripening 
un  will  always  produce  in  it  a  certain  amount  of  acid  from  the 
irganismH,  and  even  if  he  has  no  proper  Savor- prod ncing  specie* 
t  the  butter  that  he  obtains  will  be  a  moderately  good  product, 
id  bo  dnca  not  bapiieu  to  have  any  of  the  mischievous  species 
i.  He  knows  well  cuuut;li  that  during  certain  sea^onHintheyear 
obtain  a  butti^r  tliat  has  no  very  bad  ta«le,  and  }-et  that  does 
pe  the  desirable  flavor.  No  method  at  his  disjwsal  will  enable 
tiiese  timex  to  give  hid  butter  the  llavor  he  desires,  fuder  such 
OTIS  his  cream  is  affected  with  the  neutml  rlas.sof  Ixacteria,  while 
iTOns  ones  are  absent  as  well  as  the  desirable  tlavor-produciug 

• 
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By  proper  care  in  bnms  and  dmnes  tlie  miechieTons  epecM 
In  geueral  kept  out  of  tb«  creaai.  By  the  use  of  cleuUy  Hked 
tbe  cow  stall  and  dairy  we  may  depend  npoD  tlie  uiUk  skuA  en 
taiuing  a  tiniuU  titiantity  of  liiwtcria  and  only  whoJesome  onat. 

Oonnbos  fonnd  thnt  winter  cream  aod  Jnne  cream  coiitaia  a 
bacteria  Dora  iu  the  Huuie  <'reuiner^- ;  tliat  tbE>  apecieB  of  baeter 
fereot  creameries  differ  at  identical  dates:  thai  tlie  speciea  A 
a  creamery  by  dilTcreiit  (Httrons  difler,  and  that,  ia  short,  tbal 
flora  of  the  creamei-y  is  andergoioft  cotistaut  cbaoge.  It  is,  of 
largely  a  matter  of  luck  wbetbertlin  (Team  at  agivencTGtaottj 
at  a  certain  time  to  have  the  high  tlavor-prududag  epeefea  pre 

To  eliminate  tliiH  factor  of  lack  from  tbe  ripening  of  cream  i 
tares  havr  been  pr(*parod  in  laboratories  of  the  bacteria  tbatfl 
give  the  desired  Havor  and  aroma  to  cream,  and  these  calciU 
b«eu  used  in  practit^l  experimeota.  When  tuovulate^l  into  tb 
they  BOUT  it  rapidly  and  produce  at  the  same  time  a  deslraldfl 
The  use  of  these  nrgnniHinH  ha.tex(t!tid(-4l  from  the  laboraterit 
tboy  started,  in  Denmark  and  in  Germany,  and  at  tho  pram 
they  are  a«ed  somevbat  widely  In  Boropean  oooittrfes.  In  ollj 
forms  of  bacteria  have  been  i<e1ected  which  impart  a  desirtbl 
and  aroma  without  materially  aiding  in  eouriug  the  cream. 
easQ  Uie  loctio  organisms  commonly  present  in  thecream  are nU 
for  giving  it  tbe  desired  acidity.  An  organism  isolated  by  Co 
named  by  him  Bacillaa  No.  41,  has  given  very  promiainj;  rasa 
has  been  atlopted  in  a  nnnilMr  of  creameries  fur  ripening  Un 
111  the  use  of  Baoillaa  No.  -11  a  large  culture  of  the  org&uismi 
directly  to  the  ordinary  cream,  and  the  rip«itug  is  carried  Ml  d 
Tbe  reftalt  has  been  that  the  sonrin);  jh  delayed,  and  tho  ripenij 
be  continued  longer  and  thus  the  flavor  be  iuiproveil,  and  a  doI 
betterpro<litctisobtained.  Tbe  pecaliar  effect  of  this  orgaDimj 
to  be  trO  add  to  the  batter  a  flavor  which  the  bnttcr  maker  deici 
a  **quick  grass''  llavor,  Hurh  iia  he  looks  for  in  June  butter.  Til 
fs  not  mneh  affected.  Tho  pleaaaiiC  flavor  appears  to  be  sddod 
butter  iu  all  conditions  in  which  tlie  experiments  have  thuflii 
made.  It  bax  been  tried  uiion  {HM^r  cream  and  upon  gooti  creul 
fteeh  cream  and  stale  crenm;  nt>on  separated  cream  and  qpooi 
cream*  in  creamerieH  of  the  very  highest  character  and  creanaj 
veiy  much  lower  grade,  and  the  verdict  in  all  the  cases  hat  b({ 
form.  'Wherever  it  haa  b(>en  added  to  tite  uream  for  ripeninl 
proper  way  there  has  been  au  improvement  in  the  quality  of  tW 
made  iu  the  Individual  ci-eamery.  The  butter  of  a  |io«ir  erouM 
not,  indeed,  been  biought  up  to  tbe  qnality  of  gilt-etlgt^d  batld 
baa  been  improved;  and  even  the  gilt-cdgeil  butter  of  our  hi|tbei 
creamenes  baa  been  pronounced  liettor  after  the  use  of  this  bm 
tho  niieuiiig  of  ita  cream.  Indeed,  up  to  the  present  time  it  hi 
chiefly  the  better  creameries  which  have  adopted  its  use. 


uao.   ^y 


re  Is  very  little  doubt  that  the  ripening  of  cream  by  pare  t-ul- 

3t  baoteriii  is  sure  to  t>euonm  tnorn  popular,  I'or  t  liity  make  U  jkhs* 
Tor  tlie  butter  luuker  to  ubtHiii  iiiiitbrmily  alt  the  yenr  round, 
tbeacid  fenneiita  and  Bncillim  No.  41  are  now  put  up  in  itacli 
bac  tbey  con  bo  readily  distributed  to  tbo  crcumehos  of  the  oona- 
riioir  UR«  in  rapidly  (rrowjti-;,  nnd  in  the  opiuimi  of  aoinc  of  our 
ratter  makers  It  uill  uot  bo  loug  before  it  will  become  almoet 
■sal. 

CHKUX  MAXIMO. 

acteria  are  de^nirablp  allire  of  the  batter  maker,  they  are  abeo- 
Mesgiticft  to  the  cbee«e  mantilaeturer.  Without  tbeir  agency  in 
ng  cream,  the  batter,  thoii^rh  it  may  tuste  flat,  \e  still  unable,  bat 
t  ia  worthless  without  theuj.  New  cheese  is  not  palatable;  it 
Ubeft-eBhmilkcur(l,aiidi!«  tiotat  all  pletMant.  The  proper  flavor 
see  appears  only  a»  a  Tt^ult  of  a  ripen  iti^  prooees  which  is  allowed 
Ltinne  for  several  wt-ekx  or  months,  the  6iivor  (Uowly  Rowing 
«r  all  the  while.     This  ripeuing  is  the  resaJt  of  the  action  of  bao- 

It  is  custoioary  to  rwtoftnize  the  normal  ripening  and  the  abni>r- 
peuiug  of  cheese,  although  no  very  ebari)  liue  of  distinction  can 
wn  between  the  two.  The  normal  ripening  of  cheese  is  the  one 
irodueea  a  good  marketable  product,  and  the  abnormal  ripening 
lonnal  prodavt. 
ormoJ  ripraiHij. — Up  to  the  preeeut  time  we  have  very  mnoh 

knowledge  of  the  ^pes  of  abnonnuUy  ripeue<l  cbeeae  than  of 
Uy  ripened  cheeee.  In  the  last  few  years  very  many  saeh  checsee 
been  etodied.  It  is  a  wellknown  fact  that  stich  abnormally 
dcbeeseA  make  tbeir  appearance  iu  almost  aU  cheese  factories. 
tmes  as  high  as  5<)  per  cent  of  the  che«»e8  made  in  a  faclory  are 
tees,  or  comparatively  worthless,  from  the  resnlts  of  nbnormal 
ng.  Many  investigutors  have  been  studying  the  various  typua 
lied  cheest!  for  the  purjiose  of  discovering  the  cause  of  the  trouble. 
most  common  type  of  abnormally  ripened  cheese  is  one  in  which 
Is  a  large  acctUDolation  of  gas,  chiefly  carbonic  acid,  but  some- 
ammonia  or  fVee  nitrogen.  This  acttumnlatton  of  g»H  i-uuhpr  the 
L  to  swell  and  produces  large  cavities.  In  another  special  form  of 
lar  infection,  known  as  "  Nifwler"  cheese,  the  chofise  in  filled  with 
Anble  small  boles.  This  abnormal  swelling  has  beeu  found  to  be 
Bed  by  certain  sxxMiieH  of  biurteria  or  ymistH  growing  in  the  cheese, 
devdop  a  superabandaoce  of  gas.  Some  tweoty-ftve  species  of 
■rganisms  up  to  this  time  have  been  definitely  proved  tt.be  the 
of  sncb  an  abnomial  swi-lling  of  chce^,  including  Imth  bacteria 
Mete.  It  woald  appear,  however,  that  much  depends  upon  the 
ions  in  tliecheeee  and  the  numbers  of  the  organtsnut  present.  It 
uinly  true  that  some  of  these  species  may  be  preiient  fu  small 
ty  in  the  cheese  and  it  will  ripen  normally,  while  if  they  are 

'  in  large  qaatttiCiea  there  will  be  an  abnormal  ewclUng  of  the 


■ 


i 


20 


cheesA.  Tho  bootogs  nf  tbe  organiRins  in  tluH  lonfi;  Uat  are  vt 
variable.  One  iiuportaut  soorcti  Ja  tbe  orgaiiisms  UiAt  eovoit 
t-xkSeriag  (torn  uildor  luHaiuinatioiis.  Otlier  sonrcos  mayboia 
lote  of  hay,  or  tliey  may  conie  fratn  soiizces  tliat  are  entirety 
So  VHri^l  apfM-'ar  to  bv  tbd  bacteria  that  do  (Eeiieral  dirAcU' 
given  for  avoiding  tbem,  and  so  little  do  we  now  koon-  ol 
coDditioos  tliat  ver>-  little  can  ha  done  to  remedy  the  troable. 

Other  t>i>es  ot  abnontinllf  ripontKl  cbec«o  that  bare  b«eo 
are  red  cheene,  bhie  cheese,  black  cb«WNe,  bitter  ubeaite,  and  ft 
cheoite.  lu  the  last  case  tlie  chaese  becuiuea  impr^naUxi  «1i 
&OU0U8  ptomaine  (tyroto.\icon),  pi-odaced  by  orgaaiBiiiaaayc& 
uuknovu.  Id  Bbort,  all  tUu  t>i>es  of  abnonnaUy  ripened  obi 
oi-o  distinctly  recognized  in  tbe  chee«e  Tactory  bavo  been  etod 
prac-tically  all  of  tlium  at  the  preoout  lime  hare  been  traoe 
origin  in  certain  niicroorganismts. 

8tadiea  of  tbe  bacteria  in  uormally  ripeaed  cheese  have 
tbe  t^xaminatioii  of  the  bacteria  in  LIid  nbeeMe  »t  intervals  ia  tl 
ing  fnim  the  lirst  day  until  die  time  the  cbeeiu^  >m  fully  ripa 
appears  that  the  moltiplicatjon  of  bacteria  in  clieeae  is  eompi 
slow.  In  cream  daringttftrtpening'tho  bacteria  multiply  nithpn 
rapidity,  increasing  perhaps  »ix  bnndrudfotd  to  a  thoiisaodfol 
twenty-foor  hours.  In  obeeae,  however,  while  for  souiu  weeks 
tens  do  increase  in  nninber,  the  increase  is  very  slow,  lu  oii« 
increase  wae  fonnd  of  about  sixtyfnlrl  in  eigbty-fire  days;  ia 
about  160-fold  in  twentj-eight  days.  After  a  time,  moreoi 
increase  in  bat^teria  lumeH  to  au  end,  and  later  the  ntunber 
iams  present  iu  a  living,  aodve  condition  becomes  leaa  and 
Anally,  at  the  end  of  the  ripening,  tbe  imml>er  is  very  much  1 
it  wait  during  tbe  middle  of  the  rijieutug  pvritMl,  KometimM 
down  to  nearly  tbe  original  tinmber.  There  are,  however,  gtM 
laritieA.  At  times  tbe  niultiplicaition  appearB  to  \m  very  much 
aud  more  rapid  than  at  others;  sometimes  the  number  pruHental 
Stage  of  the  ripening  is  ten  timed  as  great  in  one  a)>e«'inien  M 
another,  even  though  the  latter  bad  the  larger  number  to  start 

As  for  the  siieoiet  nf  bacteria  iiresHtit,  thiii,  too,  under>;oes 
chaugL- during  the  ripening.  At  tbe  beginuiug  tbe  u umber  o( 
may  be  considerable,  depending,  of  coarse,  upon  tbe  ui 
original  milk  from  which  the  eheeso  was  mode.  But  as 
continnes  the  nnmb<*r  ile<!i-en»ies,  nnd  flnaJly,  at  the  end  offl 
ing,  in  many  case<t  there  baa  lieen  lell  a  single  8[>eutes  or  a 
number  of  speciee.  Some  SEteeiea  originally  in  the  milk  diM 
once  and  c-au  have  no  share  in  the  ripeoiug  process. 

Whether  the  normal  ripening  and  the  davor  of  proi>erIy 
eheeee  is  due  to  a  single  speciea  in  each  kind  of  obaese,  or  to 
biued  aetion  of  sevenU,  or  whether  It  may  not  be  priNlumHl  bya 
of  different  species  equally  veil,  aH  iu  the  caee  of  tbe  butter  A 


ot  at  present  know.  There  ih  a  growing  belief  that  the  flavor  of 
rent  type«  of  cheese  u  doe  to  different  species  of  bacteria,  and 
when  we  liave  nuu^tered  the  jiroblem  v/f.  Kliall  l>e  able  to  pniduoe 
giveu  type  of  ch«ese  by  eJuiply  iuoL'ulatiiif;  the  uiilk  with  the 
CT  quantity  of  defluita  species  of  bacteria.  But  this  belief  ia  at 
But  based  npon  {{eneral  inferences,  and  not  uiHin  demon Rtrated 
I.  The  fact  that  aacb  detinito  types  of  abnormally  ripened  ehceso 
\M  prodnced  by  inoculating  the  milk  with  <«rtiiin  species  of  bao- 
,  shows  the  t're;»t  iufluence  of  bacteria.  The  fact  that  a  given 
tltgr  will  prodnce  a  miilbrm  product  of  chee6e  for  a  long  time  indi- 
Itbat  this  locality  has  probably  become  iuipre^iated  with  a  oer- 
species  of  microorganism.  Moreover,  it  is  known  that  when  a 
ebeese  faetury  is  Ktarte<l  preuautiuns  are  frequently  taken  to  i-Arry 
t  of  (he  cheese  fbHu  an  old  iacbory  to  the  new  one,  and  to  rnb 
the  Khdvcs  and  vati*  and  tlio  other  a]>purteoance(t  in  tho  fac- 
with  the  old  cheese,  in  order  to  infect  it  with  the  proper  ripening 
nlKiriK. 

my  Bi>ecie8  of  bacteria  are  known  to  produce  desirable  cheese 
TS  when  growing  in  milk.  In  Home  ca»c»  the  n«e  of  pure  cnlturee 
been  adopted  in  cheese  making,  although  not  from  the  bacte- 
jieal  standpoint.  One  methud  of  nmking  Edam  cheeae  utniHtats 
locDlating  the  milk  with  a  slimy  whey,  which  has  been  found  to 
lin  a  very  tieiirly  pnro  rnltnre  of  a  slimy  organism.  These  facts 
latt;  that  the  rht^ese  ripening  in  the  result  of  disLiuct  specitic  germs, 
rhat  they  are  or  bow  large  a  variety  we  do  not  at  preoeut  know. 
le  sonrces  of  cheese  bacteria  are  more  variable  than  the  sources  of 
Biia  in  n|N!uing  the  cream.  Of  course  we  have  in  the  tlrst  phtce 
<f  organisms  iu  the  milk  which  ia  brought  to  the  cIumwc  fm^tor)-,  bnt 
Idltlon  to  this  the  cheese  is  inoculated  with  organisms  from  several 
r  sonrces.  Tho  cheese  vats  and  the  various  apt>aratus  used  iu  the 
Be  factory  are  a  proliAc  source  of  organisms.  The  water  that 
led  in  the  niiuiuractnre  of  uhceae  is  an  important  twurcC'.  More 
irtant  than  any  of  these  is  the  rennet  which  is  used  to  curdle  the 
tn.  Koeent  stndies  of  rennet  have  shown  that  the  number  of  bao- 
t  in  it  IK  very  great,  especially  in  certain  fiirms  of  rennet.  The 
et  added  to  the  milk  iu  considerable  ciuant{tie«  is  thus  a  direct 
alatioR  of  the  milk  with  a  large  number  nf  bacteria.  It  has  long 
y«cogiiized  that  it  makes  considtrabte  difllereiice  in  the  character 
jacbeese  whether  one  or  another  kind  of  rennet  is  used  for  curdling, 
after  we  have  recfigidzfd  that  the  various  tyi>es  of  rijiening  are 
to  difiereiit  kinds  of  hat-teria.  we  see  at  ouce  Lljut  the  lulililion  of 
«tto  the  milk  ia  to  be  regardetl  as  an  inocalation  of  the  cheeae 
|bwiU  result  iu  avast  moditlcation  of  its  Ti|>enlng.  This  agency 
le  bacteria  rennet  in  the  ripening  of  chees**  is  only  jnst  beginning 
BTeoognized,  and  is  a  aubjtx:t  ui>ou  which  much  work  needs  to  be 


Ails  iteMJfc  I 


into  it  is  the  oMd.   'OmnmtA 
qaice  «adeBt  ta  |»nwfaiig  tbe 
of  TODedylng  the  ■hiiMiial  swauinff.  «■»  DMea  «poa 
kixnrledce*  hM  MBieCinw  bMo  temaA  to  b»  wHU.    W]i«q  the  < 
iM^hiM  to  ibov  aigBB  of  Uus  aboarmAl  prodacdua  irf  gu  it  u  ftt 
cooled  to  s  TCfy  low  iaaipeiitaie,  Mtber  fay  psUiiiK  it  intu  b  cold 
or,  if  tbecbeeMMAbrffeoae.bT'theiMMof  ke.    Iliis  loverint:  of 
benptrrainre  at  once  stops  tb«  fenoeotaticia  wbtdi  to  gDiBg  on, 
the  ctieese  is  kept  at  tliis  tcnpenunre  fen-  aoake  tune  the  milk  sagar  < 
grwl  BftPy  nndargo  BDCh  changes  that  wfaea  aabseqneotiy  tbe  temi 
tare  U  increased  the  fermentBtion  will  not  reoommeoca.     Bcyood 
&ct«,  however,  little  of  practical  importiUice  to  th«  ^leese  maker  i 
as  yet  rewilted  from  bactflriological  Ktudy. 

In  ffuidiog  tb«  milk  prodacer  to  tb«  b«8t  method  of  fbroisUiug 
milk,  111  oidltit;  tbe  batter  maker  in  obtaining  a  nntiona  aud  dc 
tliivor,  and  iu  belpiug  tlie  cbccse  maker  to  avoid  »ome  of  bis  difflcnit 
dnJry  bocterkrloKy  bas  already  done  much.    In  the  immediate  fat 
wttcaa  MC  ftnther  i>ractJC4il  mniJt«.    Tii  the  dairy  interest  tbe 
Ologlst  b«>ldii  imt  tbe  ha\ie  of  unifonnity.    Tbe  time  vill  come  wl   _ 
tbe  bntter  maker  may  always  raake  good  bntter  and  tbe  cbecie  m^kOr 
may  tw  able  in  all  cams  to  obtain  exactly  the  kind  ot  rip«tiiug  that . 
dutiros. 
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IKTHODCOTIOW. 


GRAPU  DISEASES  ON  THE  PACIFIC  COAST. 

^Pore  than  one<bn]f  the  ^npps  »f  the  tTnited  StateR  are  gTomi  oa 

the  Paciflu  Coast,  Califoroift  olooe  liaviug  npitroxJnmt^'ly  'JOO.IHHt  acna 

a(  vines.    Most  of  tbe  varieties  grown  in  this  region  ore  dciived  from 

kiiogle  species  of  grnpe,  Vitis  rini/era,  n'liicb  is  believed  to  Ihl'u  iiativa 

of  Akm,  bnt  whirl]  lin»  been  w>  long  and  so  exteDsively  valtivfited 

Uuuogbuut  Europe  tliut  it  luut  bM^nmu  widirly  known  as  tbv  Etiro|waii 

vtDb    The  varietica  in  the  caetorn  UnitL-d  Statca  bnvc,  for  tbv  Dio»t 

firt.  originated  fntin  native  Nortb  Americiin  npecieo,  but  will  grow 

uuler  almost  all  the  dill'er«Qt  climatic  eoudicioiis  prevailing  iu  tliis 

(Onnrry. 

e  RMit  louse  (/'Ajrf'ariTo},  ivnd  the  fuiigtmK  diaeiiHetj  known  ax  downy 
ew,  powdery  mildew,  and  black  rot  ure  much  more  severe  ou 
peaii  tbuu  ou  native  varieties.  Pkytioxera,  »o  eiiniraon  iiik>u  oar 
'd  vine6.  where  its  injories  are  flight,  bi^ciimes  a  deadly  larosite 
•lion  tnin.HpIanled  to  th«  uM»  of  tlie  Kiiropt-ao  grape.  The  older 
Vjoeyanld  of  Pnkriwi  bavc  beam  largely  destroyed  by  this  pest,  but  are 
tmw  bfing  restored  by  grafting  the  tender  Knropeau  varieties  npon  the 
raoUnf  hanly  wild  vineti  oblainal  from  the  Uiiiled  Stated.  Powdery 
Biildow  {OidiuM)  and  downy  mildew  {Peronottpora)^  which  do  little  dam- 
age to  oar  native  vines,  have  swept  over  European  vineyards  like  Are. 
Oie  reason  why  the  ciUtivateil  F.nropean  vines  are  more  snuceptible  to 
ttManemies  mentioned  than  Amerioan  siteciea  is  probably  owing  to  the 
kng  cultivation  and  eontinned  ftelecliun  of  the  more  fruitful  rather 
tlian  the  more  hardy  [i!uro[ieau  varieties^  the  result  naturally  being  a 
Mock  uf  high-bred  but  tender  plants. 

From  the  preceding  remu'ks  it  will  be  aeon  that  tbc  main  reason  why 
^ediaea4e.t  are  more  destnu'tive  on  the  Pneifie  than  on  the  Athinlfu 
C(»«  im  lH!f:iu»«  the  Eunipe;in  or  ti'iidt-r  viiiietiea  are  grown  in  ihe 
(kimi-  and  the  American  or  hardy  vines  in  tbe  latter  part  of  the  Unitad 
Slitee 

CAI-IPOKKrA  VIXE  DISEASE. 

Several  vine  diaeattca  occur  on  the  I'acifio  Conafc  which  canso  heavy 
bvu.  Tbe  mont  Herions  one,  however,  is  tbe  California  vine  disease, 
vliiota  hasalready  killed  more  than  W,000  acres  of  the  most  thrifty 
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destrooUre  as  well  m  tb»  noac  ufciMi*  of  all  ptant  i 
nderiDgiU  nunnoas  nature,  the otiawmty  of  iXBeaaiB,aiKl  tihei 
of  Ha  raTa^ea,  it  anj  be  elaaicfl  with  peadi  jeDowm.     Par 
prior  to  the  appamaoa  of  ttJaJiMaM  in  UwlcwaBtiea  wtan 
preTaO*,  tte»o«»naeeplMe  IflWaa  TsrieCiea  iMi  bettt  pwm ' 
greateal  Baeeaa&    Aa  sear  aa  eaa  tolaanHt,  tte  diseaae  Cnt  i 
inl8S4;  ia  1885  ataaj  Tinea  wvnkiDed.  and  in  ISM  i 
were  Jegtopjed  by  it  in  the  riciaity  of  Anahaha,  OaL    Frooi 
OB  tbe  diaeaee  spread,  natU  nov  wbole  riaa>irmriae  rec 
(teaiid«d  and  tbe  dM«a«e  is  at  wntlc  aB  site  Craa  tbe  peiat 
b^aa  ita  ravagm.    Cp  to  tbe  pnaeat  tnaa,  aa  beAve  Ttitril, : 
acres  of  rioca  bare  beoi  rteatinjul,  caostos  a  direct  and  iadind] 
of  not  >as  tfauD  t'JOJOODJOOH. 


Htoi^tt>caateik«t 

Tbe  cffBcts  of  tbe  diseaw  are  seea  the  Orat  seMon  on  tb« 
tbe  viae,  bat  by  the  sevond  aeaaoci  a  reduced  gnrwtfa  of  tbe 
apparent.  KIdoe  Uie  MD»-:;it  of  ^vkxandria  as  an  iUastrstion  of  tl 
behaTiw  of  tbe  disease,  wbco  tbe  learee  of  tbts  Tvriety  are  attikcU 
■nallycDatr  spots  ^ip(«r  in  tbt^tissoebetveen  tbe  main  Tciiu^jutbei 
Wpoti  CBlarfe  tfcej  ofteo  Quite,  fbrmini;  vellov  str^xt,  wbirb  bniadc 
aoddieat  tbeecater(ag.  t^  Eveniually  tbecvisa  w^markcd  bn>« 
■tripe  of  dead  tfaaae,  bordend  by  yeUov  cai  ea^  aide,  leaving  cwly 
Barrow  band  of  green  tJasoealoBg  tbe  TCJaa.  After  tbi*  tbe  leaves  ftl 
aod  aa  a  reMilt  tfce  immattire  portioasof  tbe  caaee  tnra  blaiA  and  di 
Tbe  &«zt  aeeeoo  the  growth  is  short.    t^Hten  tbe  cotor  of  tbe  foliage 


nal  ill  Miv  t^iiritig,  bci-rtmiiig  npotted  dnriiig  tlie  tient  of  summer, 
r  which  the  preinatnre  fall  of  tlic  leaves  nod  the  death  of  the 
U  ensue  an  befort^^  Tlii^  follnwiiig  spring  thii  vin<!  may  fnil  to  put 
b  new  growth,  or  it  may  giuvr  iiutU  the  heat  of  the  amiiuer  and 
II  die.  This  in  a  typical  itlustration  of  the  progress  of  the  mnlady, 
ich  worlcH  ill  many  wayH.  In  fomo  iiiHtaiii^ett  tito  dint^am^l  viiies 
►ear  perfectly  hejiUhy  up  Ut  the  time  of  thovininge,  wliwu  they  sud- 
ily  die;  in  other  eaucs  they  live  from  three  to  five  years, 
lie  roots  also  show  the  diseased  state  of  the  \i  lie  at  au  early  period; 

ETOwing  iioiiits  Hhrtiik  and  the  rootcap  heginrt  to  decay.  This 
ay  is  most  nppnrctit  in  the  pareucbymn  or  soft  tissue  sari'oniidinff 
W(kkI  butiilli'H  of  th«  himiller  rootH.  The  Hoft  piirlii  rut  to  Kiicb  nii 
nt  that  the  cortical  portion  of  the  nxit  may  be  easily  Btripped  fW)m 
vood.  ThJH  doeay  pro^esaee  until  nearly  tlie  whole  root  sytiteiu  is 
»lved. 

rhen  the  malady  lirftt  nppeartt  in  n  rineynnt  its  nttoctta  seem  apo- 
«.  The  diseuMiwill  iihow  on  a  vine  ht!r(>  and  there  or  ontteveral 
ta  in  one  section  of  tlie  vineynnl  wliero  some  nnfavorable  Roil  con- 
»ti  weakunfi  the  stm^kA.  (irudniilly  other  vines  iM-t-oine  nffertrd,  iind 
discaao  continues  to  projrreas  and  its  vinileitce  IxicomeB  more 
bfMl,  nntil  finiilly  the  vincyartt  U  mirthle^K. 

»niu  vurietiea  of  vlne^  are  much  more  resistsut  to  the  Oalifornia 
fcdy  than  others,  but  there  is  no  variety,  sn  ftir  a.-*  oliserved,  which 
wboUy  withstand  it.  Wild  vinca  arrowing  in  the  mountain  i-au- 
(  have  lM?eii  killed  by  it,  Jtiid  the  !'l;ist«n«  viiu-s  iippear  to  be  only 
iully  resistant,  many  of  them  aiuM'ombing  to  the  disinise.  The  dif- 
loe  in  the  hardiiie»<  of  vanetie«  ha«  often  been  ithuwu  in  a  ttti'ilciug 
ner.  The  Miasion  vine  is  one  rjnite  ciwsilyafferte*!;  the  MuMMit,  on 
soOtrary,  yields  more  tdowly  to  the  di.s1:law^  When  the  malady  tirat 
MWd  there  were  thouoamls  of  acres  of  tine  Muscat  and  Miwiion 
yanlA  lu  the  rH^inn  iirotnid  Anaheim;  in  the  immediate  rieighltor- 
I  uf  Anaheim  chiolly  ^lituion  ^i^jie^  were  plaiiteil,  which  were  ui^ 
oaking  wine.  Scattered  among  the  wine  vineyards,  however,  were 
croas  vineyards  of  raisin  grapes  of  the  Mntwat  of  Alc^iaDdria 
ety.  It  wa«  remarked  by  all  tliitt  Mie  dinetiHe  at  first  killed  only 
mu6  or  Mission  gi-apes,  the  raisiu  grapes  ix'maiuiug  apparently 
tliy.  ^  marked  was  the  destruction  of  the  wine  gi-apes  and  the 
hr«ut  immunity  of  the  raisin  grapes  that  many  regarded  the  disease 
Jadgiiient  ou  the  wine  trallie.  However,  the  year  after  the  disease 
iare<l  among  tlie  Mission  giiiiics  the  raisin  grapes  showed  disease 

in  the  end  the  raisin  growers  were  no  better  off  than  the  wine 
ers. 

Qdies  of  this  malady  have  revealed  the  tact  that  cuttiugs  firom 
Uad  vines  are  themselves  diseased,  and  that  the  degree  or  amount 
in  the  cutting  is  proportionate  to  the  degree  or  stage  of  the 
i^LLe  parent  vine.    Cuttings  from  disea«ed  ^iues  may  root  well 
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and  produt.*  a  fine,  hoalthy-loobing  top,  especially  lu  the  sjhIdBi, 
as  tb«  Iicfltuf  tUe  season  api»miM.-li»-s  Ibrjie  young  vines  show  dl 
dyinK  wirlior  or  later,  a4.x-..rdm(r  to  the  leottUi  of  time  the  p 
viutf  has  bi!«n  affected.     The  disease  is  al«o  found  to  becnninlati 
it«  autiuD.     The  loiigfr  lli«  vine  ]iv*>s  the  more  obviuus  bwonit 
unhealthy  couditioii,  the  vitality  of  the  plant  being  gradually  overc« 

When  till!  diwiise  was  most  viruleut  it  vim  It^irniHl  that  vinCB 
from  healthy  cuttings  prgcured  from  outside  of  infected  districts 
nl-^  contruct  the  uiahwly  and  die.  As  time  pawuKl,  however,  it 
much  of  thi«  viruleute,  iiud  the  setting  of  healthy  cuttintts  eau  no 
reconiinended  with  more  conlidenco  than  fonuerly.  Kumerous 
yardn  are  growing  and  bciiring  well  which  were  startwi  (mm  ht 
vines,  while  the  disease  is  wtiU  apparvut  iu  many  vineyards  tiet 
cattingB  procured  within  the  Infeet^id  district.  To  dio«e  who  ooi 
plate  pUinttng  new  vineyai-ds  within  the  infected  district  it  ma 
of  value  to  know  that  the  vineyards  of  the  gn-at  Hun  Joanuiii  Vi 
cau  be  rwrommeuded  as  a  wuveiiient  and  prufwr  source  of  sappl 
healthy  cuttings.  Cuttings  should  Dot  be  obtained  within  the  limi 
•he  iuffcted  district  unlww  made  from  young  vines  grown  froni  h< 
stock. 

POWDEKY  3tU-DEW. 

rovdery  mildew  is  oue  of  the  most  common  fungous  diseases  of 
lie.  It  is  present  in  nearly  all  the  gravp-gniwiiig  troiiiitries  of  1 
world,  hot  is  nuwt  dt^tructive  in  warm  and  hnmid  localiiivR,  for 
lUstiince,  near  the  sea.  In  California  it  was  known  tin  enrlyas  i8<>i) 
^'^''i.aiid  is  now  prpjjent  in  most  of  the  vlneyaiils  along  the  coast.  Tl 
fangna  grows  ou  the  c-ane!*.  the  leaves,  ar.d  the  fruit ;  itii  greatest  itOu 
hiiw«ver,  Is  done  to  the  latter,  aa  it  checks  the  growth  of  the  ber 
either  entirely  or  on  one  sidr,  the  parts  afl'^'led  becoming  hni'd.  Wl 
oi»0  side  only  is  attm-ked  the  further  growth  of  the  bt-rry  <-auwa  1 
dried  snrfiwr  lo  burst.  o]ien,  wholly  di-stmying  the  fruit. 

I'uwdery  mildew  has  two  kinds  of  reproductive  bodies  or  8pore8,( 
fur  rapid  snmmcr  distribution  and  the  other  to  preserve  the  fangnstf 
^■'nter.  In  the  warmer  portions  of  the  Pacific  Coast  the  sniiimpr  spm 
ate  thi^  only  mies  commonly  observed.  When  abundant  they  givi 
wliltish,  powdery  Bp[H;ar«nco  to  the  parta  of  the  host  affected,  andi 
frt*'»  this  appearftnce  th«  fungus  derives  its  name.  Thcw  white  «« 
"ler  sjHires  are  called  coiiidia.  The  winter  fruits  are  produced  on  l 
approach  of  cold  weather,  and,  unlike  those  of  summer,  are  thickwall! 
blm-kish  bodi*'s.  sernrnly  indowng  and  protecting  the  <lelicatc  »|ioi 
They  are  more  t)r  less  abundant  according  to  the  cUmatc  where  the  v 
*"  (JTtjwn. 

Tliis  disease  can  l«i  easily  treiued,  owing  to  the  fa<;t  that  the 
portions  of  the  fnugns  grow  njMjn  the  surface,  making  possible  th 
^f  tttniudies  as  well  as  preveutivea.    A  fungicide  may  be  applied  a: 
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I  Tine  tit  aff49Ct4»d  uwl  HtJIl  iwrvo  to  cbeck  tlie  pro^B»s  of  the  di 
bur  is  the  agent  useil  in  neaity  ull  c<u«;s,  tb^  fiiiiit^s  (IcKlntyinK'  tlift 
mjorcs  atid  v«-yetiitivy  orgiiDS.    Thi-onghout  tiie  warmer  valioyi* 
eoast  it  is  the  priu;CiL*e  of  some  gniwera  to  plac(>  the  sulpliitr 
[tlie  hot  ^oiiml  at  the  windward  Kido  of  the  vines.     Ttie  heiit  of 
CMUMM  tli»  fiimm  to  ri-su  and  |>ilm.s  thrtnijch  all  T>nrt)oit»  «>!'  the 
ve  grotind.    Otlier  gruwera  ecatter  the  dry  eulpbiir  ii|Kia  the 
of  the  vino  by  moans  of  h>o»ivly  m-ov€ii  situks  or  frum  the  i>erfo- 
IbuiUjius  of  tin  cans,  two  rows  of  vinvs  Ixsiii};  Hulpliui-vd  ut  unci,  by 
I  passing  between  thetn.     In  distriits  subject  to  the  diseai«e  it  jg 
I  de«iml)lc  to  apply  the  niilphur  uii<re  brfom  the  ;;ni|M-»  iin;  in  l)I(H>in 
uu  when  the  fruit  is  s^t    The  vineyard  should  be  snlphurc'd  as 
.  OS  the  iuild(iw  begins  to  npjiear  lo  an  iujurtotia  evteiil.     No  dcll- 
Italu  Cur  treatment  cma  be  laid  down,  as  Kca«oti8  vary  and  the  vines 
inch  moru  wibject  to  t[iodiKi-a.w  in  twitne  lo<-al)tie.f  than  in  othirrit. 
,  the  tr»-atniL-ut  uf  vines  traiuwl  long  aud  not  pruned  buck,  as  is  the 
OD  {inioticQ  on  the  AlliintieCu;i»t,  au  early  (spring  spraying  of  the 
with  bordeaux  mixture  may  aid  in  keeping'  down  this  niildoWf  as 
prevent  the  infection  of  new  growth  from  the  winter  8]»ores 
iDtng  u|M>n  the  vine,    Thi»  early  Hpring  sprayinK  will  »l»o  tuil  in 
itiiig  the  iufectiou  of  the  viuo  by  spores  of  other  fuugL 

OOULUHK. 

The  word  coalnre  U  taken  ^m  Uie  French,  atid  signitiea  the  falling 

«f  gr-tiM-  riuwers  and  the  imporfcft  growth  of  grniies.     It  is  n  tronble 

n  irhieh  tbif  \'it)u  gn>a'Hr)t  of  the  ciitin.'  rouiirry,  ertjiefiiiilly  thojte  of 

!tte  I'acific  Coast.,  are  deeply  (xxiremod.    The  i-aiises  of  coiUare  are 

tuy.  and  sutne  which  e\ist  on  the  I'udtiu  Coast  are  not  coiuUH>nly 

bond  iti  the  Eiistorn  Stiites.    The  greuliwt  and  most  frwiueul  losaes 

him  this  diNeawH  oecur  in  theraiKiu-f^owing  distrietsnf  California  and 

k.  aud  arise  m'Mtly  from  ulluiatic  can^&s.     It  hiLsrituNod  iiiu«-h 

damage  iti  raisin  than  in  wine  vineyards.    This  is  true  botli  in 

OthCurtitii  aud  AHzoqa,  and  in  Arizona  it  is  said  a  full  tir»t  ero|t  of 

iukIii  grapes  hus  not  been  obtained  for  twelve  years  or  more.    The  totitl 

to  thec-oiiett  from  <.u>nlure  c:in  nut  he  aixurately  eiitimuteil,  but  it 

inly  »nic>unl.it  to  many  tuilhuns  of  dollars. 

ere  are  two  varieties  of  raisin  graites  proper  grown  in  California. 
The  uldfiJtt  variety  is  the  >rtiS4?stof  Alexandria,  itiiitbe  st-aiidanl  and 
hi  probably  tlie  litghfHthre<lratKin  grape  in  exi.<*Cenc«.  it  has  the  softest 
Wilt  ni<iAt  iKimtifnl  foliage  of  any  vine,  and  the  llavor  of  its  fruit  is  the 
■Undari)  by  which  all  ruisin  grai)es  areestiniatud.  It  bears  the  naiuo 
<tf  ouo  of  its'  ancient  h^men,  Akxandrin,  in  Kj.'ypt.  where  it  wib*  cnlti- 
vut!6  at  least  two  tlioasiind  years  iig<i  niid  wlu-iv  possibly  It  may  have 
«r}gln:&te<K  The  other  varit^ty  of  raisin  gni)>e  extensively  tn^twn  in 
CsUfurnitt  i»  the  >luauatel  Gordo  UlauiKi  {&g.  S],  a  variety  originally 
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bmtight  from  8i>Hiti  nml  very  eloHcJy  alliwl  Ui  the  Mnacatt 
driu.     It  Ik  probablB  that  tliis  Is  only  u  Mwdliug  uf  tli«M 
somewliat  more  liardy  thitii  the  jiarent  plaaU 

All  exaiDintttion  of  tho  Mtuution  in  tlio  raisin  ilistrictAof 
especially  in  the  San  Joaquin  Valley,  sbcwMl  thnt  tho  dr^jp 
truitwiiK  due  in  tiie  uiain  to  uuluvumble  t^limntic  citiiditUmiiii 
tlie  time  vthcu  Um  QrHtrcmp  grui>e8  were  in  blouni.  B(>tfa  tl 
of  AlexHiiilm  »Drl  tho  Muscatel  Onrdo  Itlaurti  viirit-iifjt  nnjl 
hivtl  and  titi  ttindep  Ihut  cuhl  or  otitur  unfavorable  uUmutic  4 
will  prcveot  tbtt  fe<nudHti»ti  of  tbc  tlowen.  Both  aie  (irnli 
but  uwing  bt  suddi^n  cUaugeei  of  tenip4><rntnn>,  rold  wti'Mtber^ 

wiiiilFi.  which    axv     not 
when  the  firtit  cxop 
bloom,  it  ia  not  uucnmuMii 
than  on«-balf  of  tlie  biw 
to  sot  IVnit,  ns  shown  fn  ft 
h>!Wi  n-hich  'thiK  cauBM 
I'lic  ttrst  iTOp  bimchas 
the  largest  and  bfAr  tho 
tiri:it-ri])eatD|;  grupos,  beit 
;im  injur*.Ml  or  hist  it  paa 
rcduuUou  iu  tlit^tmtput  of 
and  at  the    same  tini«  t< 
quality.    It  i»,  in  facl,  I  ho 
bunches  which  rnisc  tb« 
{u-ioe  by  mukini,'  Llii>  l«ii 
Furlher    tliau    thift,    llie 
gi*a|i&!4  riix!ii  Tiiuch  earlier 
tiL-(!JOiid  cro)i,itti(]  liifUt-cQia 
iu  the  sun  befocv  tlto  folli 
To  snvp  the    (irRt  crof 
griipeH  iVom   iigury  hi  Om 
[in[H>rtant  problem.     A» 
idjar>'  i»  thmi;  wbtMi  thry  are  in  bnd  and  bloom,  that  [Hiriod 
with  which  we  have  to  deal.    As  a  r<'«ult  of  invowtijiJilionftit  J 
tained  that  if  tlie  llntt  bloom  cnnM  bcdt'laynl  until  tJiowfAtU 
fine  t\w  itgnry  wnnhl  not  oi^nr,  and  that  if  ]>rote4!t«U  (Vodi  tli 
ffoni  otiitr  unlavfirabhrHtinriHpherii.'  KiinditioiiN  the  cntji  roulil 
Tbette  fnuCs  iiidirato  that  it  is  the  teudvrne»ts  of  thl^  |>laut  whM 
it  subject  to  injury.    To  overcome  this  wt'jik  jkhiiI  in  the  tw<l 
raentioDed,  tbo  writer,  in  tbc  spring  of  I8ti:t,  comnipnood  a  w 
[lerinients  in  rrowiug  ihesn  rarietii-sn-ith  lite  MalaKa.     Tfaix' 
ni»lH|;a  in  n  vIiih  of  (^xtueillnKly  thrifty  growth  and  in  hardy 
out.     Its  root  Hystetu  will  ttiipporC  tlie  vino  in  »andy  aiuU,i 
Muavat  would  die.     Ita  leaves  are  heavy  aud  l&r|{e,  and  tb 


Flu.  S.— Bunch  or  Umimtel  litJTdii 


bapiwTs  doett  not  vIMBKmik  to  faJI,  as  is  the  case  with  the  Muscat, 
EC  Du  ipmpes  are  aUo^ireil  U>  Kiiubiini,  a  source  of  large  Imses, 
tker  Ulan  this,  tlio  A'uit  iiiakvs  an  exc«editi}^ly  good  rnistii,  tlioagh 
M)aal  lo  the  Mnscat  or  MtiKcaU'1.  The  biiDrlira  are  largn  nnrl 
mt  wholly  firttt  tTU|»,  iiiiil  Lhn  Iwrrit's  ore  of  ^wid  size.  The  viuo 
\Vff-  settf  u  full  bubt:b.  Besides  the  qnalities  above  mentiooed,  the 
liaita  is  free  from  pouhii-o;  it«  entire  Mrcngtb  goes  lo  the  ftrat-crop 
icbes,  till!  buiiL-heji  ami  Iwrries  are  large  and  of  good  tiaality;  the 
llt^lit :  and  the  rigor  and 
of  growth,  both  of  root 
,  we  all  that  cotUd  be 

r'ork  vt   Milhinlec  and 

^Tiunt't  lia«  ehon-n  thnt  in 

iMuoDg  vioeatbe  variety 

I  naed  for  poUinatioii  is 

ao  transmittiDg  its  himli- 

heui'e  Id  ttie  ux]K;riiii<;iits 

iben  in  crossiiif;   the 

iimd  Mascatthe Malaga 

choseu  aa  the  itoUiuatiug 

ty- 

I Arrangements   were  made 

trdi  Ur.  L.  &.  Olilttf>QcleD,  of 

h  La<.-«rQ6  viuoyard,  Ilaoford, 

U^  to  funiisii  tli»  vines  re- 

UThI    for  the  work,  and    t« 

Rittt  iu    the  growing  of  the 

edlin^  vines  when  the  cross 

U  made.    The  factlitioa  ten- 

trwl  by  Mr.  C'liittendou  and 

le  inhf-r  ownent  iif  this  viuo- 

krd  ouold   not  he  surpasised. 

lie  fln>t  irross  vraH  madr  in  the 

prisg  of   M^i  Wtweeu  the 

Uiaga  and  Muu^te].    Slany 

DBflretlv  of  Mnscntel  flowers 

icnj   rniiiHculaU-d    mid    polli-  »tcoaha„. 

tU-A  with  .Malo^'rt  iiollon.    Thecross  wiiseffectiveand  suveral  hundred 

itil*'  wwIh  wort-  obtained.    Toesc  were  sown  with  care  in  the  spring 

'  IHIM  aud  at  prwurut  a  number  of  plants  are  being  reare-tl.     The  work 

'thesjprine  of  1804  Wiissiill  more  HxtenKivo,  l»etweea  1G,(KMI  sind  20,000 

;apo  Ouwvrs  being  «inascu[at«d  uud  cross-jwUinikliMl.    The  crossing 

MB  nob  ctmfined  Ui  two  varieties  only,  hut  several  of  tlte  mont  ilenira- 

p'  r<itnliin»tionH  were  made,  and  at  tlils  writing  the  grapes  are  preiwrly 
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It  is  our  purpose  to  obtain  as  large  a  nnmber  of  these  crossed  vina 
as  possible,  aud  when  grown  to  matority  to  select  those  plants  whid 
inherit  iii  the  desired  degree  the  hardiness  of  the  Malaga  and  the  frnit 
ing  qualities  of  the  Muscat,  Muscatel,  and  other  varieties  used  in  thf 
crosses.  That  this  will  ultimately  do  away  with  the  losses  from  couloK 
in  raisin  grapes  is  confidently  believed,  and  it  is  doubtftU  if  there  ti' 
any  other  satisfactory  way  out  of  the  trouble.  - 

It  will  require  several  years  to  grow  the  new  seedlings  to  maturityi- 
bnt  the  results  of  the  crosses  may  be  hastened  somewhat  by  grafSni 
the  wood  of  the  seedlings  into  mature  vines.  In  this  manner  the  ultK 
mate  fruit  of  the  seedlings  may  be  obtained  at  an  earlier  date  than  tt 
could  be  from  the  young  plants  themselves. 
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of  meatsforaitfereni  pnrpoeeau    TheU(>leap[)en)l»)  to  tliianrt-  '    - 
the««-ailabledaUreRnnlin|[th«c«>inpointi<>n  nwl  furl raluc >,{  <. 
iivQof  fleh),  and  i«  believed  to  be  mora  i»is{>lctc  than  Bn>  ^ — 
published. 

A.  a  T« ', 

Hon.  J.  SrzKLiira  MonoR, 

Srcrtiarf. 


IMAM 

4 


CONTHNTS. 


Aaimal  and  ragetable  foods  «otn pared . 

Struct  uff  of  m&atA 

CocnpoKilion  of  iiiealo 

ll«(u«o,  as  bone,  skin,  oto. 

Water 

FatB 

NitrOfWaAU*  cnttftitUMita  ( protein) . 

Cartionyilrslwfl  and  iwh 

Texture  (lougbnen)  of  niealA  ......... 

Flavor  of  meala 

DiRcHlibility  of  nie«u 

Tbe  cooking  of  m«fats 

Boiling 

Btaning 

Broths,  aoiipii,  mi-at  vxtracU 

Hoa«1ing 

Oulaof  mp«t 

CutaofbMf 

Cato  of  veal 

Cataof  lamb  and  tntiUon 

Cuiaof  pork 

CompodtioQ  and  fuel  <ra)oo  of  mwta. . . 


MEATS:  COMPOSITION  AND  COOKING. 


AVTKAI  AND  VEGETABLE  FOODS  COVFAILED. 


i  iood  of  nun  can  not  be  healthful  »ud adequate  unless  it  supplier 

Iproperamouutof  thcdiffereDtuutritlvo  ingredients. or  "DiiLrieiits.'* 

tioal  experienco  proves  this,  and  experimental  inquiry  demonstrates 

well.     Just  vbat  the  fuoction^  of  the  diSorciit  food.s  arc — their 

othtive  ralue  and  cost^ — bas  be«a  discussed  in  Bulletin  No,  1-Hi  of 

is«ries,and  a  knowledge  uf  die  factii  there  iM»t  forth  is  iieiHujMLry  to 

ir  ijoderDtunding  of  the  present  bullt-tin. 
Jt  is  oalural  to  divide  foodn  into  two  clajue^ — animal  food  and  vege- 
!  food.  Not  only  in  this  division  itimple  and  cnnvenienl.  as  jxtinting 
illin  two  gri»t  sources  of  iimiiV  fctod,  but -the  cla.-wttimIion  is  a  true 
[•r^fgr  the  difference  between  animal  and  vegetable  food  h  rery  strik- 
in  appearance,  composition,  and  value  in  tho  economy  of  life. 
[Iti«  true  that  many  of  tbe  ebemical  oompoutidd  which  eiiler  into  the 
] ttnapoHttion  of  theM}  two  cla^isc^  of  food  are  either  alike  or  ([uite  gimi- 
fiw;  but  in  general  the  vegetable  foods  contain  largo  amountsof  carlio- 
thydi-at*^— eiich  as  sugar,  atarcli,  woody  fiber,  etc. — while  the  uiiimal 
and  meat  in  particular,  contain  only  small  amounts  of  ihe.se 
Iiydrate6.  As  re^rds  tbe  fatit  and  nitro^nous  matters  or  "  pro- 
m,"  thy  case  is  reversed;  for  vej^ctable  foods  hnv«  comparutively 
Utile  uf  these  two  chuues  of  nntricnlii,  while  nif^atN  have  relatively 
nry  large  amounts. 

Tbevalueof  nicaLsas  fotyl,  therefore,  ilependtiontbt;  presence  of  two 
duMsof  uutricnLs,  protein  and  fat.  The  pnilcin  is  e»si:nttiil  for  the 
Mutfuction  uud  loaintvnunceof  the  body.  IWh  protein  and  fat  yield 
■Duscolar  power  and  maintain  the  temperature.  It  is  pottsible  Co  coni- 
line  the  fat  of  aniuial  foods  with  the  protein  so  aa  to  meet  the  reqiiiic- 
meats  of  the  body  without  waste,  but  the  vepetablo  foods  contain^ 
nutrients  more  especially  adapted  for  the  production  of  enet^y. 


Another  diffeirnco  between  animal  and  Tegctablo  foods 
digestibility.  The  compounds  contained  in  tho  animal  foodi  i 
oourM,  very  much  like  tfaoao  of  our  bodies,  and  tbei'oforo  iie«d  in 
change  bcforo  they  are  ready  for  tis«.  The  ro>;ctahlo  compoai 
the  other  band,  require  much  greater  changes  before  they  can  bei 
Inted.  They  are  less  readily  and  less  completely  digested  tfa 
animal  foods.  Thit)  is  due  in  part  to  tbe  fact  that  the  natrif 
vegetable  foods  are  often  inclosed  in  celU  with  woody  vralls, 
resist  the  action  of  the  digestive  fluids,  and  in  part  to  the  actioo 
woody  fiber  in  irritating  the  lining  of  the  intestine,  and  thus  hu 
the  food  through  the  intestine  before  the  digeiatiro  juices  havt! 
act  thorougbly  upon  tbe  food.  Indeed,  tbe  presence  of  tbe  woo 
frequently  prevents  the  complete  digestion  and  absorption  noti 
the  nutrients  contained  in  tbe  vegetable  foods,  but  also  of  tlM 
tained  in  the  animal  foods  eaten  at  the  same  time. 


8TBIT0TU2S  OF  MEATS. 


In  the  sense  in  which  tho  word  is  here  n«ed,  meat 
muscular  tidduc,  or  Icau,  and  tbe  rarving  quantitien  of  fat  wb 
found  in  the  different  parts,  as  between  and  within  tueiubranc^ 
don!4.  Besides  the  fat  ordinarily  viHible  there  iH  iilwnv)^  p 
or  less  of  fat  in  jmrtit^lei)  luo  kiiuII  to  be  readily  diMtingui^bed  t 
lean  which  mrrounds  it.  Thecie  imrlicles  can,  howeror,  \» 
obtuiucd  by  cbomtc^  tuolbuda  In  quauUtiea  itufficieDt  to  bd» 
weigbi^d. 

Tbe  lean  part  of  meat  bas  practically  tbe  aamo  final  Htnichire 

lesd  of  itH  kind  and  it^  mii-tcutar  ti^i^ue.    All  muscular  tissue 

up  of  prtijui  i4hu[>ed  butidleH,  which  can  be  divided  into  Mu* 

fjimaller  burKiled,  until  tinally  tlie  inuwle  6ben  or  tnbes  am 

Thc80  irregular  tulx's  arc  .so  small  tbut  theyare  invisible  to  tbfr 

'eye.     They  vary  in  diuuielur  fn>ui  iJs  to  iVir  of  un  inch. 

These  muscle  libel's  or  tubes  are  held  together  in  btindlefl  by 
of  connective  tissue,  and  the  invisible  fat  is  stored  between  an 
Uic  different  libers  and  bundles  of  fibers.  Each  of  the 
mu.sclo  fibers,  seen  when  a  piece  of  meat  is  cut  ^''across  the  j,' 
in  a  round  »teak,  is  made  np  of  huodrcdi^  of  the  mu^e  tubn- 

'Vhe  envelope  or  wall  of  each  tube  is  a  very  delicate,  efaotit 
tbimDo,  conipiwod  of  nitrogeootis  material.    Tbe  walls  tliemtfl 
qaito  ponnanunt,  but  their  conteotit  are  oootinuaUy  ondergoiDg 
sod  reoQwal. 

COVPOStTIOV  OF  MEATS. 

As  regards  composition,  the  meats  fotmd  in  tiie  nmrkets 
ithe  leuD  or  muscular  tiasQc,  oomwctive  tissue  or  gristle,  ttUf 


_  booe,  etc.    No  ffeneral  statement  oth  be  made 

■hli  regard  to  tlie  proportion  in  wblcfa  these  suli8t«noo«  oocur,  nii  it  is 
hand  u»  var^r  gn-tttlv  with  tbe  kind  of  iwiiiial,  with  different  **cutji'' 
the  i)am«  anitna],  and  with  umny  other  conditions. 

SEFUBB,  A8  BOKX,   8EIN,  STO. 

iy  all  meats  Iwuji^ht  and  gold  in  the  markets  contain  Komo  por- 
not  fiuitable  for  eating,  which  may  properly  \n>  dosigniiU-d  hh 
Some  of  tie**,  (u  TJone,  contain  eome  nutriment,  and  nuiy  be 
to  a  greater  or  less  extent  in  making  wupH,  and  [H^rhuiM  in 
other  ways;  hut  for  the  most  part  th«y  am  thrown  away. 
u  importaal  to  di^-tintruish  1>etweea  refuse  and  "  waste."  As  the 
U  ordinarily  used,  any  portion  cmtsidered  unsuitable  for  «nting 
b4>  de<dgnated  oi*  refuse.  At  another  time  or  under  other  con- 
Qg,  it  miglit  be  desirable  to  uae  for  "food  the  portion  which  was 
MoTP  considered  n»eleai.  Such  portions,  therefore,  are  not  refuse  in 
the  pnipur  mauuojf  of  the  t(^^ul.  They  are  waste.  Some  parte  of 
ttat,  bowuvvrf  from  thnir  lack  of  nutnentft  or  from  the  impossibility 
tf  preparing  them  for  food,  are  and  always  will  be  uaeleas,  and  tbea« 
fMioos  we  may  properly  call  refuse.  A»  population  iucreaw*  there 
^  bowevor,  an  inereosiiig  t«Ddency  to  utilise  portionN  of  meats  which 
hitherto  been  thrown  aw«y.  If  oar  dastificadon  is  to  be  a  true 
therefore,we  must  narrow  the  use  of  (he  term  ''refiue"  from  its 
rally  too-broad  appiicaiion  and  LUtUt'RyVbr  much  of  its  popular 
ini;  by  the  term  "waste.^  Tb«  iikia  of  fisb  and  poultry^  "  rind" 
pork,  caee  of  maageB,  etc,  are  illtmtrattoDs  of  matorials  which 
by  one  penoa  be  rlifwrmi  as  refu^  and  by  another  be  consid- 
tdible  and  thus  be  daaeed  aa  wast«  if  they  were  rejected  at  tbe 

In  nrdinaTT  meata  the  chief  retose  is  IMK.    The  percentage  of  bone 

■o  graaSJjT  that  do  precise  statement  can  be  made.     In  many 

of  fish,  bone  ooostitiiies  mon  cbaa  one-half  tbe  dressed  weight. 

acone  cut*  of  neal,  on  the  other  hand,  notably  ihis  round  of  beef^ 

of  hsH.  aad  amOar  c«la  in  other  animalB.  th^re  may  not  be  roopR 

9  «r  S  per  cent  of  bone,  and  in  still  uUxx  cuta,  as  shoulder  clod, 

lWr«win  beooboaeaCaU. 

In  geoeiaU  the  ToangcT  tb«>  aaimal  the  larger  the  relative  proportion 
of  luBe,aiidwilkiBenBaeia  fsl— i  iharn  iaa  relative  decn^se  in  the 

iMoottofbm. 
nn  fnlliiaiin  iia|iaiinlmaagw|ibMilli  llii  liiisiiimi  in  ilii  nfiim, 
dtidly  hose,  m  4i^KgmmL  kiwis  sod  cots  of  meata. 
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oontain  latf^  and  TarviDK  unouota  of  water.  For  the  par- 
nutaticatioo,  flwatloviag,  etc.,  of  course  this  is  better  llian  if 
m«al  were  dry;  but  the  water  contained  in  Aesh  has  no  f^^rcatcr 
aa  foixl  tUan  other  water.  From  this  it  fullown  tliat  tbe  greater 
fttnonnt  of  water  iu  a  giren  ireij^bt  of  food  t)ie  le«s  is  itA  relative 
itritive  value,  for  !t  will  contHin  h  less  (jiiantitvof  nutritivp  maK^rial. 
ih  and  oytitcnt  liave  relatively  more  water  thaa  most  other  meats. 
general,  tlic  greater  the  amount  of  fat  in  a  ^ irco  cut  the  lew  is  tlie 
moant  of  water.  For  iastnnce,  a  lean  cat  of  beef  niaj  liavo  75  per 
ent  of  water,  while  n  fnt  cut  from  the  same  anitnal  ma>-  not  contaia 
IOTP  than  &0  per  oeni. 
TTie  diag^mii!  on  jiage  S  ilhwt  rate's  thi-  variations  in  the  quantity  of 
ater  in  the  edihic  portions  of  diffcrrnt  kinds  ami  cuts  of  meats. 


TATS. 


All  mealH  contain  somii  fal,  {mrtly  istored  in  quantities  ho  targe  sa  1 
be  ri'^ily  8cen,  and  partly  distributed  in  euch  small  [Mrticlce)  that  it  U 
ttily  b}'  cbeniical  nieum  that  it  can  lie  obtained  in  quantities  sufficient 
,be  appreciated.  In  the  Hotb  of  nomn  Hnitnsls,  n«  cod  and  other  _ 
-meatiKl  lij>h.  and  in  ehicken  (f  oung  fowl),  rabbit,  and  veal,  there 
,le  or  no  vieihte  fat.  In  n  very  fat  or,  on  the  other  hand,  one- 
rth  of  the  weight  of  meat  may  he  viaible  fat,  and,  in  the  case  of  Alt 
U^  more  than  half  the  weight  niay  be  fat.  Mo  6e«h  ia  so  lean  an  not 
to  contain  at  leaat  minute  portions  of  fat.  Very  lean  flesh,  as  dri«>d 
leef,  may  not  have  more  than  3  per  cent  of  fat,  while  fat  pork  may 
contain  more  tlutn  90  per  cent. 

Fat  IN  a  \*a1tiulilecunstitnentof  food.  It  ia  uued  in  the  body  to  form 
Iltty  tiMaue  and  1:*  consumed  as  fuel,  thus  nerving  to  mHtntHln  the 
animal  tumpcruturc  and  to  yield  energy  in  the  form  of  nin.scular  and 
other  iKiwcr.  It  is  tho  moat  concentrated  form  in  which  the  fuel  con- 
■titoentfi  of  food  are  found.  It^  fuel  value  is  two  and  one-fourth  times 
that  of  protein  or  the  carlwhydnitcs.  In  other  words,  1  pound  of  fat 
yields  as  much  hent  when  burned  im  3^  pounds  of  carbohydrates,  such 
aa  starch,  »ugnr,  etc.  The  fat  of  animal  foods  might  be  so  supplied 
that,  together  with  animal  protein,  all  the  needs  of  the  body  could  be 
Birt.  The  fuel  cimhtiUienta  of  vegi^table  foods  are,  however^  better 
idapted  (o  furni.«ih  a  large  part  of  the  enrrg}'  required  by  the  hoily. 

The  diagram  on  page  D  illustrates  the  variations  in  the  percentage 
of  fala  in  the  edible  portions  of  different  kinds  aud  cuts  of  meatii. 


P.^'  tmnlltd  and  laryal  jxravlaga  0/  vaier  fmmd  tit  the  eJibtt  portion  ef  itffo 

kinds  and  cuU  of  mtal. 
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and  Jarffml  peretntaffe$  of  fat  m  the  edibie  portion  of  rfijfennl  hnda  and 
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KimOOENO'DS  00H8TITUEin>S  (P&OTEXH). 

Thorfi  are  a  great  many  kinds  of  nitrogenous  compounds  in 
and  ail  almost  Iiopeloss  confusion  oxislw  in  rhrir  (-•lassiricHlinn  imd 
the  niiiutM  assigtuHi   to   tliis   various  classes    by  different    chemist 
.Chemists  are  quite  generally  agrtted,  however,  in  dcrtigiiatiug  the 
nitrogenous  substance  as  ptxitein.    These  compouudti  eontaiiiiutr  oit 
gen  may  ba  arnuged  in  tho  following  three  groups  or  classc;*: 

Vitanav: 

J/Aimiiwidf,  u  altnimea  (wbit«  ol  cbsb);  casda  (curd)  oE  milk;  nyoan, 

ImiaotinuBdo  (lean  i»eal>;  gluleii  of  wheat,  etc 
OdatiiuMt,  w  ooUogCD  of  tcndoiu  and  oiewiii  ol  bones,  wbioh  yltUd  geli 

glue,  etc. 
il^o^nvK*  cxiractiKt, — He»\a  and  flab  «oRtsb)  ver^  small  quaotittu  i^I  vo-ii 

nzlractlveo.    Tlivy  biclndo  creatin  and  allied  compounds,  nonifiiiini^  <i 

meal  tuwcM,  and  an.!  thv  chlnt  Ingredientn  of  beef  ten  and  meAt  eitnu.1. 

Th«4  nitrogenous  couipoiindH  of  meats  are  niadt!  up dueAy  of  albui 
noids  and  gel&tiuoids.  The  atbuminoids  are  so  called  because 
iL'iublt!  albumen  or  white  of  agg  in  their  propertit-s,  and  th<-  grU 
oid  subetaucea  are  so  named  because  of  their  similarity  to  gelat 
ey  uro  easily  changed  into  gelatin  by  tho  action  of  hot  wator'j 
,,  JIM  in  the  inanufarture  of  gelatin  and  glue  from  IxinPs. 
'Tbe  value  of  uieat.s  as  food  is  rhiiifly  thio  to  Uie  nitrojjenoiis  ■ 
jiounds  which  Uiey  contain,  nnd  of  these  tho  most  valuable  arc 
idburainoidfi.  This  is  due  to  the  fact  that  they  are  very  similar  in 
isition  to  the  nitrogenous  c-oiiijxninds  of  the  body,  and  are  thei-«f<i 
ily  digentiil  and  assiuiiltttcd.  Experiment«  with  sltcep,  Mwine,  doj 
«nd  other  animalii  (teem  to  show  that  feeding  rich,  nitrogenous  f< 
considerably  inereHse-s  the  percentage  of  albuminoids  in  the  Aesh, 
Very  dilfort^nt  riewa  bavc  boon  held  ut  dlfferttnt  timcn  sls  to 
,Talue  of  gelatin  118  a  food.     At  one  time  it  waa  considered  nearly! 

tutblo  as  tbe  ulbmninoids  themti«lves;  but  later,  from  the  invest 
tions  of  the  "French  Oelatin  Commh«lon,"  it  fell  into  disrepute i 
wa»  held  to  hare  almost  no  food  value.     Later  and  Iwtti-r  conduct 
periments,  however,  have  demonstrated  that  gelatin,  when  oombii 
lib  atbumitioidi4  and  extractives,  has  a  very  considerable  nutrit 
value  and  serves  to  eocmotnixe  the  albuminoids. 

The  last  class,  known  as  nitrogenous  extractives,  or  meat  ba-wSj 

called  because  of  tho  cftsc  with  which  they  may  be  dissolved 

[extracted)  by  wati'r.    Theyare  formed  bTthedecomposition (cleat 

f  nihnminoids  nnd  probably  golattnoids.     Tliey  comtLst  larfjelv 

iPcatin  and  i-riMtttnin,  sulK^anres  which  somewhat  resemble  tht-iu 

'ein,  the  active  principles  of  t*ft  and  coffee.    They  arc  of 

le  as  food,  but  they  give  flavor  t«  meats,  and  are  therefore  of  ■ 

trtance.     They  will  Ijc  referred  tosgainwhenwe  come  to  cone 

e  flavor  of  ra«at«,  Mups,  and  meat  extracts. 

Tbe  l,wn  of  meat  has,  in  round  numbers,  about  20  per  cent  of 

or,  weight  for  weight,  about  live  times  as  much  as  milk.    The 


11 

>k1s,  especially'  vltd  fowl,  hut  on  the  arera^  more  prat«ia  thui 

,  and  the  flesh  of  fisb  hu.-*  less. 

hilo  pruteiu  w  the  most  iinjHjrUint  Kttd  vidimble  ingrwtientof  food, 

fleah  is,  nevertheless,  a  oite-sidwl  dii^t^  iiml  t«  make  a  ■well -balanced 

n  for  nun  tbe  addition  of  foods  contaiuiiif;  carbon,  sucb  aH  fat, 

bes,  RiijjBr,  etc.,  it*  necesairy. 

•e  dingnini  on  pnge  V2  illustrntos  the  variation))  iu  protein  iu  the 

e  portions  of  difTf>rent  kinds  and  cuta  of  meata. 

^H  OARBOHYDHATES  AND  ASH. 

Chough  carbohydrates  nccnr  in  considerable  quantitJes  in  other 
%,  flpsh  c«)ntaini)  but  a  small  amonnt— only  n  fraction  of  I  per 
—and  that  chiefly  in  thi-  fonii  u(  glycogen,  or  muscle  sugar.  In 
t  of  the  org&Dfl,  notably  the  liver,  there  are  considerable  quantitiea 
ycogen. 

MUfl  also  contain  more  or  loss  of  miauml  matter»  (aah)  which  hare 
»  aa  food.  Tbe  most  important  of  thosD  are  tbe  phosphates  of 
th,  lime,  and  mafuesia.    TliejM!  ara  used  chiefly  in  tlie  foniiatlon 

me. 

TEZTUItE  (TOnOHSXBS)  07  HEATS. 

hether  meaU  are  tou^h  or  tender  depends  U)k)u  turo  tilings-  the 
icter  of  the  walla  of  tliii  musclo  tuUvj  and  the  character  of  the 
Bctive  ti&suea  which  bind  the  tubes  and  muitclcs  together.  In 
g  and  woU-Qourishcd  animals  the  tube  woIIm  are  thin  and  delicate, 
Lbe  connective  tisHue  Lt  small  in  amount.  As  the  animals  grovt 
',  or  are  mode  to  work  (and  this  is  jxirttctilarly  true  in  the  ra»c  of 
ijr  nourished  animals),  the  walU  of  the  luu^'lo  tubes  and  the  con- 
Ve  tissues  l>«c-oiiie  thick  and  hard.  This  h  the  reason  why  the 
of  young,  wetl-fed  animalii  is  tender  and  easily  masticated,  while 
leah  of  old,  hard -worked,  or  poorly  ft.'d  aniumU  ih  often  eo  tough 
jiroloQged  boiling,  or  roajjting,  seems  to  have  but  little  eflfect  on  it. 
tor  slaughtering,  meats  undergo  marked  changeit  in  texture.  These 
^os  can  \*e  grom)ed  under  three  elassej*  or  stages.  In  the  lir.ft 
I,  when  the  meat  is  just  slaughtiircd,  the  llc^h  i&  soft,  juicy,  and  quite 
ir.  In  the  next  stage  the  Hcsh  stiffens  and  tbe  meat  becomes 
and  tough.    Thi^  condition  is  known  u.sr/^OT't/wr^iV  and  continues 

the  third  stage,  when  thi;  fintt  chaugt-a  of  dccoinpositiou  set  in. 
tt  climates  the  meat  is  commonly  e»tcn  in  either  the  tircit  or  fieoood 
.  In  cold  cUinatea  it  is  seldom  eaten  before  the  second  stage,  and 
rally,  in  order  to  lessen  ihu  toughness,  it  is  allowed  to  enter  the 

atagi^  when  it  becomes  soft  and  tender,  and  acquires  ad<led  BaTor. 
toftruing  is  due  in  part  to  the  formation  of  Lictic  acid,  which  nets 

the  conocctive  ti.'wtie.  The  same  efl't^t  may  bo  produced,  though 
rapidly,  by  macerating  the  meat  with  weak  vinegar.  Meat  is 
fciniea  made  tender  by  cuttin)^  the  lle.sb  into  thin  slicet<  and  pouod- 
I  aoroM  the  cut  eads  until  the  tibers  are  broken. 


largat  pereaOoffet  of  prtUbn  in  A«  tUtle  portion 
and  mUi  of  mrafa. 
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toogbneaB  or  teodeniMs  of  loeat,  »f  hiA  hrvii  )>t«ted  Above, 
it   opoo  the  wmlU  of  tlu'  mtucle  Uibn  Bod  (be  ooaaactiva 
The    llaTor,  boirever,  dfpvntia  Wrgdy  uptm  the  kioda  mni 
|lDoaatd  of  **  nitrogeaott3extr*ctirw^  wbicb  tbe  lub«;  rotitain.     Pork 
iamttoa  are  deSdeotio  exiimirdTetf,  and  whM  flavor  thcypoaflBHJ 
due  tftrgely  to  the  fttsoootutwd  in  them.    The  fleshof  UnUandofV 

game  Is  Tcrjr  rich  in  extnurtires,  irhich  accouots  for  ita  hi^ 

iTor.      In  t^nersl  ibe  Hsror  nf  anv  particular  meat  i»  largeir  tiKKHflfwl 

thn  cooditioD  nf  tbe  animal  wben  ■•laugfatered,  aod  l),v  il^  food,  age, 

etc.      We  hare  eevn  that  the  Sesh  of  jonog  aaini&U  is  more 

,  bat  it  is  al3o  true  that  it  b  Dot  so  highly  flarored  as  that  from 

Difttore  aahnals.    Id  mo^t  cases,  also,  the  fleah  of  malee  is  more 

Ughly  flsrored  than  tbut  of  femak-s.     Tben>  &re  two  excepCiotu>  to  this 

nda.    Tbe  flesh  of  thegooee  is  more  hig^bly  flavotvd  than  that  of  the 

pader.  aj>d  in  the  case  of  pork  there  is  littlu  difference  betwceo  the 

teah  of  tfar  male  and  that  of  the*  ffmulr.     Castimtion,  as  illnslrated  in 

the  familiar  example  of  the  capon,  tuakee  the  flesh  more  tender,  fatter, 

letter  flavored. 

Ih  tbe  exception  of  fish«  the  flc«h  of  aDtmals  irbieb  feed  excln-fl 

'y  apon  fish  or  flesh  bas  a  strong,  disagteeable  taete.  und  U  i«t«n 

,by  uDL-ivilized  peopleortho^in  greatoeed.    AaregBitiminiinan' 

however,  it  taf-Dougb  tossy  thatthBattrogenoiuiextracLiVRi, and 

the  flavor,  depend  maioly  upon  tbe  age  of  tl>e  animal  attd  the 

cr  of  its  food. 

eat  which  i»  allovred  to  hang  and  ripen  derelopa  added  flavors.     Id 

fiisC  atagea  of  decomposition  compounds  quite  similar  to  the  nitro^- 

extiaeitvca  are  foniuKl.  and  It  i^  lo  these  lluit   llx'  tulAfd  Q&xors 

are  duo.     Game  is  aometiaies  allowed  to  bang  until  the  decomposition 

chai^ce  bare  gone  so  far  a«  to  be  vfft.-n.'iive  to  one  wboee  taste  ia  not 

to  enjoy  the  flavor  of  ^'  high"  im-iit. 

DI0E8TIBILITT  0?  1CSAT8. 

We  raa5t  remember  tbat,aa  in  the  rase  of  other  foods,  the  value  of 
tBfals  does  not  depend  entirely  upon  the  amount  of  natrients  which 
contain,  but  to  some  extent  upon  tbe  amount  of  the«e  Dutrient<t 
tbe  body  can  digest  and  am  for  it^  support     DigiM^tioo  proper 
1  of  tbe  changes  which  the  food  underjjoes  in  the  digL^stii  u  traot, 
ire  the  digestible  portion  is  prepared  to  be  taken  up  by  the  bltiod 
Md  lymph.     These  changes  are  chemical  proceaseii,  and  we  can  deter* 
■iiie  qnite  readily  by  experiment  how  much  of  each  nutrient  will  1k> 
Nted,  but  tfaifl  tine  of  reaearch  is  new  and  the  mothudu  are  nut  yet 
fectly  matured. 

jmparHtively  little  attention  bas  been  given  to  the  perrentagM  e" 
!  dJtTerejit  meato  which  are  digested;  but  tbe  facts  so  fur  obta^ 


u 

tMem  to  indimU;  thut  6n.sh  of  all  kinils,  eltJier  niw  or  cooliL'd,  in  iiuilft 
complptt-ly  digcstod  by  a  beatthy  man.    Rubncr  found  that  when  jriveo  ' 
in  qiinntilios  of  not  moiv  than  2  pounds  per  day  nil  Init  -^  iwr  cent  of; 
the  dry  matter  of  roasted  beef  was  digested  by  ii  healthy  nmn.     FroBi,! 

ler  exporinionts  roasted  flesh  seems  to  be  rnther  more  mm' 
BSted  than  either  raw  or  boiled  meat,  bu^  raw  meat  is  nion- 
cliEe»|.eS  than  cooked  (boiled  or  roasted). 

A  fur  larger  number  of  experiments  and  observations  have  bwn 
made  upon  the  di^stive  processes  which  ]>ertatn  to  the  stomach  than  . 
upon  complete  dige^ition.     Thin  isjwrlly  due  lo  the  hygienic  impcrlanc*  , 
of  stomaoli  (lipcHtion  (for  a  lai-jjo  part  uf  the  digestive  ditionIer<;  occur 
in  the  stomach)  arid  jjartly  to  the  ease  with  which  observations  of 
Btoniach  digestion  can  be  made.     Much  is  said  about  "  ease  of  diges- 
tion,'' by  which  is  nsimlly  meant  tin-  rapidity  with  which  certain  foods 
pass  out  of  thi-  .stomach  into  the  intestine,  whti-o  the  piiiicipal  work 
of  digrestion  actually  takes  place.     Roast  chicken  and  veal  are  tender, , 
ea<«ily  mastioatetl,  well  tiavorod  and  appetizing,  imd ,  so  far  an  the  Htoniai'h 
or  gnstric  digestion  is  concerned,  are  cRsilyand  rapidlydigeMtwd.     This 
agrees  with  the  practice  of  iwing  the  so-called  "  white  meat*;"  in  dieta 
for  the  sick  room.     The  rapidity  of  gastric  dige-stiim  of  tliis  cJaasof 
foods  is  due  to  the  tenderne**  of  the  miincular  titssues,  and  to  the  fact 
that  tbix  kind  of  meat  contains  almout  no  fat.     Fat  meats,  as  beef  and  , 
muttoHj  are  much  less  quickly  passed  out  of  the  stomach,  and  gastric  ' 
dige.Htion  in  the  case  of   fat  jiork  is  especially  diOieull.     Although 
gastrie  digestion  is  important.  It  in  by  no  means  a  measure  of  tlu 
digetililiility  of  a  Umd. 

The  i|iic.<<tion  of  the  digestibility  uf  food  in  the  broad  aense  h  a  veijr 
complex  one,  and  there  h  nmch  room  for  investigation  in  this  field  of 
rc«oan^h  in  le&niing  the  quantilieK  of  nutrients  which  arc  digeelcd 
from  different  kinds  of  meat-s,  in  studying  the  effects  of  cooking,  in 
determining  t-he  influence  of  different  .suhstnnces  and  conditions  npoo 
digestion,  and  in  the  study  of  numenms  i>ther  questions.  Until  the«j 
in\'e8tigations  and  experiments  shall  have  been  made,  it  will  not  be 
poissible  to  athrnt  much  more  about  the  <Iigestibility  of  meals  than  tbe 
simple  b\it  important  statement  that  nearly  all  the  protein  aod  about 
95  per  cent  of  the  fut:^  are  digested  by  tbe  average  person. 

TH£  COOKINO  OF  MEATS. 

UiKirilizcd  man  differs  from  civilized  man  in  no  more  striking  way 
than  in  the  preparutiou  of  foud.    Tbe  former  takes  his  nourtshmenisd 

it  is  offered  by  uatuix*;  the  latter  prepares  his  food  before  eating,  and 
in  ways  which  arc  the  more  perfect  the  higher  bis  culture. 

Meat  is  rarely  eaten  raw  by  civiliwd  people.  For  the  most  part  it  Is 
either  rnaKled.  stewed,  fried,  or  )>oiIctl.  Among  the  chief  objects  of 
cooking  are  the  loosening  and  softening  of  the  tissues,  which  facilitates 
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>tiou  by  exposing'  them  mora  fnlly  to  the  action  of  the  digtKiliva 
Another  important  object  i^  to  kill  parasites,  and  thus  render 
or^nurina  that  inigbt  otborwise  expose  the  cater  to  great 
Minor,  but  by  do  means  unltuportaDt,  objects  are  the  ooa]^la- 
loo  nf  lh*'  iilburuL'u  and  blood  ho  a^  to  rond^r  tln>  nipat  mom  accppta- 
Ui  liiti  ttijjbt,  and  iL«  duvL'lopmunt  and  itiipruveui(*iil  <if  lli«  iiuLural 
>TDr,  Trhicli  in  ofteu  aocomplisbed  iu  part  by  the  addition  oi  condl- 
■ot*».  m 

FlarorinK  materiala  aud  an  a^'rccable  appi^atniice  do  not  dirtwtlyV 
Ikkam  the  tborougbnc<itii  of  dif;f«tion,  but  serve  to  etimutatc  the 
iivo  nrjjan^  U)  gri-atcr  activity.     As  rnpnrds  the  n«tual  amount 
.tui,  thi»  fitimiilKiinii  i»  piolMbly  not  of  so  gn>at  moment  as  i» 
iy  supposed.     Mmt  that  has  l>cen  extracted  with  H-ater  so  as 
t'ntin'ly  ta'-t<fle.ss  bu  been  found  in  actual  experiment  to  be  aa 
kly  hikI  conipliitely  digCeted  as  en  equal  weight  of  meal  roasted  in 
the  U8ua1  way. 

eeneral.  it  ie  probably  true  that  cooking  diminiehes  the  ea&e  of 
ttoii  of  luust  meiit^.     Cookiug"  trLTtainly  vhu  not  add  to  the  aitiouut 
of  nuiriltvo  niaturial  in  ni{->at;  and  it  niay,  m  we  shall  8e«,  remove  con- 
odetmble  quautities  of  the  imtrieatj«. 

Bonjvo. 

If  it  is  dc»ircd  to  heat  the  meat  enough  to  kill  poraiiittys  or  bacteria  iu 
the  inner  portioJia  of  the  cut,  the  piece  must  l>«  exposed  to  the  action 
of  heat  for  a  long  time.  Ordinary  methods  of  cooking  are  seldom 
«ufBckmt.  Iu  a  piece  of  meat  weighing  lO  pounds  the  temperature  of 
the  interior,  after  boiling  four  hours,  waa  only  100°  T.  The  inner  tem- 
perature of  meat  when  ixiasting  has  been  observed  to  vary  from  1(!0^ 
to  200"  F..  according  to  the  size  of  tht;pieec.  In  experiments  upon  the 
taoniiig  of  uicat  tt  "h-as  found  that  when  large  and  even  simll  cans  were 
kepi  (or  .-tomt"  time  in  a  .-ialt-wati'P  bath  at  a  tempt^rature  considerably 
ibovc  the  Ifoiling  point  of  water,  tbo  interior  t«m|K?i-ature  of  tli(>  nit>at 
ifMM-  to  idS^  in  itouiH  caiwH  and  only  165°  in  others.  lArge  <-aDa  of  meat  ■ 
tn  more  liablir  1o  have  bad  .s{k>Us  than  Mim1l(>r  can:*,  bocauitc  tho  h*-at 
^m  lhi;Mi  i-t  not  sulHcieiit  to  destroy  the  bacteria  or  other  organbuiM  that 
^■uee  th»  meat  to  deconi[»osc  ■ 

If  meat  i'^  placed  in  cold  water,  part  of  the  organic  salts,  the  soluble 
albtmi9n,Bi>d  the  extractives  or  lliivojitig  mutters  will  be  dissolved  out. 
At  the  Kumo  time  small  portions  of  lactic  acid  are  formed,  which  act 
flptm  the  meat  and  change  some  of  the  in&oluble  matters  into  materialu 
thich  may  abo  he  dissolved  out.     The  extent  of  this  action  and  the 
ijuuitity  of  materials  which  actually  go  into  the  solution  depend  upoa 
V  things — -the.  amount  of  surface  exposed  to  the  water,  the  t«ui- 
turu  of  thu  water,  and  thu  length  of  the  time  of  the  exp<wure. 
TIh;  smaller  the  pie<.>es  the  longer  the  time,  or  the  hoUer  ibo  watar  the 
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ri<^er  will  be  tho  broth  and  the  poorer  the  meaU    If  the  wator 
b«Bti*d  gfndQa%,  more  ami  more  of  tJie  solnhle  matRrtals  sre  dUsolvi 
At  a  tPinperaturo  of  about  134^  F.  tlw  soluble  albumen  wili  br^n 
ooaigulat*.  and  at  160^  F.  the  dissolved  albumen  will  rise  m  a  bro 
ish  scum  to  the  top,  and  the  liquj'i  will  iKvrome  clear.     Upon  hi'ati: 
still  hight^r,  the  connetilive  tisaueH  bepn  to  Ix?  changed  into  gvUti 
and   are  jiartly  dusolved  out,   whilp  th«  inmlubio  albuminoids 
coapfulated.     The  longer  the  action  of  tlie  hot  water  Kontinut-*, 
tougher  and  more  tasU-ilcAs  lb«  meiit  bcoonms,  but  tJie  hotter  the  bro 
Treated  in  this  wbv  flcah  may  loeo  over  40  per  cent  by  weight.    Tl 
w**  is  principally  wat<;r.  but  from  ii  to  8  por  cent  may  be  ntade  up 
the  soluble  albumen,  gelatin,  minonil  uuittcre,  oi-gauic  ncids,  ni 
Mugar,  and  flavoring  muterinR     Part  of  the  melti^d  fat  also  goes  lui 
tlie  broth. 

It  Would  be  a  gre«t  mistake  to  awume  that  the  nearly  tji,ttelt;«» 
of  fibers  which  is  left  undieeolved  by  the  water  has  no  nutritive  vftl 
Thi»  ta^tolcKS  nmteriHl  hae  been  found  to  be  tut  oiuUty  and  ooraplei 
digHfitwi  as  the  same  weight  of  ordinary  roast     It  contains  Dearly 
the  pnit«in  of  the  meat,  and,  if  it  is  properly  cembinod  with  rege 
bluK,  Halt,  and  flavoriug  n]nt«riiils,  makes  an  agroenble  as  well  tm  null 
tivc  food. 

If  a  piece  of  meat  is  plunged  into  boiling  water  or  very  hot  fat 
len  OD  the  i^ntire  rturface  of  the  meat  \s  quickly  coagulatetl,  a 
lvelopingcn)»t  thui*  formed  resists  Uie  dissolving  action  of  wad 
and  pmventa  the  e-scnpo  of  the  juices  and  flavoring  matters.  Thi 
cookRd,  the  meat  retnini^  most  of  it.s  llavoi-ing  matters  »iid  boa 
de^iretl  nieaty  tiu^te.  The  rtwiilUng  broth  is  correspondiugly  jxior. 
B[  The  foregoing  statemenbt  wilt  be  of  much  help  in  Hin  rational  co> 
^nug  of  mw»t.s  in  water.  The  tn-atnn^nt  depends  largely  uixiu  what  it 
desin-d  to  do.  It  is  imiH)s«ible  to  make  n  rich  brolh  tuid  have  a  juivy, 
highly  Havorfird  piece  of  boiled  meat  at  the  mine  time.  If  the  meat 
alone  is  to  be  used,  the  cooking  in  water  flbotild  be  fi.«  follows:  Plunge 
the  cut  at  once  into  a  goneroiis  jiiipply  of  Iwiling  water  and  keep  tlie 
waterat  the  boiling  point,  or  as  near  boiling  as  possible,  for  C(>n  minutes, 
in  order  to  coagulate  the  albumen  and  seal  the  pores  of  the  meat;  tlie 
coating  thus  formed  will  prevent  the  solvent  action  of  the  water  and 
the  escape  of  the  dohible  albumen  and  juic«8  from  the  inner  portions 
of  the  meat.  But  if  the  action  of  the  boiling  water  t^hould  be  contin- 
ued, the  whole  interior  of  tba  meat  would,  in  lime,  be  brought  near  the 
^^mperature  of  brtiling  water,  and  all  the  albumen  would  beeoagulntod 
■4nd  rendered  hard.  Instead  of  keeping  the  water  at  the  boiling  point 
(^tiSP  Y.),  therefore,  the  tcm[icrature  should  be  allowed  to  fall  to  about 
180*^  F,,  when  the  meat  could  be  thoroughly  cooked  without  becomi 
bard.  A  longer  time  will  be  required  for  cooking  meat  in  tbU  wa; 
but  the  albumen  will  not  be  firmly  coagulated,  and  the  flesh  will  be 
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der  and  juicy  iustcad  of  toogfa  and  dry,  ns  will  be  the  cauw  when 
WBter  is  l{i;pt  boitin);,  or  iienrly  boilinjf,  during  tbe  entire  time  of 
king. 
n  boitbg  scctiona  of  delicate  Qcib,  as  salmon,  cod,  or  halibut,  tbe 

npin^  into  lK)ilin(j  w«tep  it*  objoetmnnbic  hceauso  the  motion  of  th6 1 
linjE  water  tendi:  to  bi^eek  the  lit^h  into^niull  pieces.    Fish  should  be 
.put  into  viiktar  that  U  on  the  point  of  IwiHng.     The  water  should 
[ept  at  thi.4  tenipprnturn  for  a  ifvt  mintiteii  and  then  nllowed  to  fall 
F.,  ab  in  Uie  casn  of  nient.s. 

STEWING. 

both  tbe  broth  and  the  meat  are  to  be  used,  the  process  of  cookiug^ 
]ld  be  qtiiti^  different  from  I  hot  uutliiu>d  fur  boiUn^;  meat.  Stewing 
thiii  c!uun1>ry  it  much  undpn'aluiMl  iii<>thod  of  coohing.  ThiK  is 
ibly  duf  partly  to  llin  fact  that  jttewing  is  generally  very  iinprop- 
doDO,  and  partly  (o  the  general  av'i>r»ion  which  Anicricuiis,  con- 
Lwly  or  unconwiously,  have  tu  "made  dialies"'  of  any  kind.  This 
"sion  prul>ahlY  has  its  origin  in  a  false  notion  which  &purn.s  economy 
ny  attempt  at  economy  in  diet. 

1  stowing,  the  meat  !>hould  be  cut  into  small  pieces,  so  as  to  present 
tively  as  large  a  surface  as  possible,  and,  instead  of  being  quickly 
iged  into  hot  water,  should  he  put  into  cold  water  in  oi-der  that 
lb  of  the  juices  and  flavoring  niatcrinis  may  he  dissolved.    The 

Brature  ahould  then  he  slowly  raised  until  it  reaches  about  180° 
lere  it  stould  be  kept  for  some  hours.  Treated  it)  this  way,  the 
vill  l>e  rich  and  the  meat  »iill  tender  and  juicy. 
the  water  is  made  much  hotter  than  180*  F.  the  meat  will  be  dry 
fibrous.  It  is  true  that  if  a  high  t<'iiiperature  is  mnintainud  long 
agh  the  connective  tissues  will  l»c  changed  to  gelatin  and  partly 
olvcd  away,  and  the  liieat  will  apparently  be  so  tender  that  if 
sbi'd  witli  a  fork  it  will  fall  to  picres.  It  will  Ije  dii^covered.  Uow- 
■,  that  no  matter  how  ea.'jily  the  fibers  come  apart,  they  offer  con- 
Khlr  resiitanoe  to  mastication.  The  uDminen  and  lihrin  have 
»ine  ihoi-iMighly  cuagnlaled,  ami  while  the  (iU-rci  have  .>iepHmt4'd 
3  oacl)  other  the  prolonged  boiling  has  only  made  them  drier  and 

er. 

BXOTHS,  SOUPS,  MKA.T  EXTIUI.OT8. 

be  quantities  of  the  ingredient.'*  in  u  meat  broth  may  he  illustrated 
German  experiment  One  pound  of  beef  and  7  ouncesof  veal  bonc8 
»  about  n  pint  of  strong  hrotb  or  soup,  which  contained,  by  weight: 
«r,  !tri-'J  percent:  protein,  I. '^percent;  fat,  1.5  per  cent;  extract- 
I  1.8  per  cent;  nntl  mineral  matters,  0.3  per  cent. 
Orj*  palatable  broths  can  Ik-  ninde  by  using  more  water  and  adding 
ty  herhH.  Broths  thus  made  have,  nf  cour^p,  a  greater  ainonntof 
tk*,  frequently  OS  macb  as  98  per  coot,  oroven  moro,  and  the  nutrients 


18 


are  corroM|K>ntlin(fly  rHduced  in  aiuount.     It  would  appear  from] 
aimlvHiH  given  fttxivi?  t.hiit  Ui<>  :iiiiuunt  of  soiidx  in  broths  w  genol 
HUiull.     t'tiuseqni;iitly  tlniirwtroiig  lunii^niid  •itiumUtitiguffrct  ii]x»ii1 
imrvous  MyMi'iii  luiwt  \w  awTilied  to  the  nii-at  hasfn  {flavoring  matte! 
ittid  to  the  Boltrf  i>f  potui^h  whirh  thi\v  iioiitaiii.     Bc*tide;!  meat  bas**,"! 
Hoiijjs  contniii  more  or  less  gclntin,  varying  directly  witb  tbc  quae 
of  Ixinm  ititcd  in  the  ptvparalion. 

Tlw  term  meat  extrncl  i»  onnunonly  applied  to  a  large  nimil 
prejiftnitions  of  very  different  ch«i-acter.     They  may  be  conveoit 
divided  into  three  classes:   (1)  True  meat  extracts;    (2)  tncut  ]( 
iibtaitir<l  by  prpsiiii"*!  and  jirpserved,  compounds  which  contain 
pulvorizud  meat,  and  similar  pt'oparatiotid;  Atid  (3)  albomose  or  pv] 
prwparattons,  oomuioiily  called  ]>rL>dipeHted  foods. 

The  trill'  iiieiit  extract,  if  piin^,  coiitainH  little  else  besides  the  flai 
ijig  maUuw  of  the  iiiwit  tnm\  which  it  It  prejiarwl,  together  witli 
mtnoral  salts  aa  tuny  bo  dissolved  out.     It  nbould  contain  do  geUta« 
or  fnt,  ttttd  cttu  not,  from  tlir  way  in  which  it  is  luade,  contain 
Albumen.     It  is,  thorefon-.  uot  a  food  at  all,  but  a  dtimtilaDl, 
should  bo  classed  with  tea,  coffee,  and  other  lillied  subtttances.  ] 
Khtuild  nnver  1h>  administcrecl  tu  the  sicU  except  as  dire<ited  by 
tvnl  medical   mlvico.     Its  strong,  meaty  taste  is  deceptive,  andj 
person  depending  upon  itnlone  for  food  would  certainly  die  of  at*m 
Snrh  Hii'nt  extn»cts  are  often  found  u^ful  in  the  iiitchcn  for  davi 
wiuptt,  sauces,  etc.     Broth  uud  bix;f  tea  as  prepared  onlinarii^-  lal 
boutwhold  contain  more  or  less  protein,  gelatin,  and  fat.  and  thei 
•ro  fo^xiji  U!j  woll  ^\fi  stimulants.    The  proportion  of  water  in  such  i 
p^mudj;  is  always  verj-  lai^. 

TIu*  preservwl  meul  )iiict>  and  similar  preparations  contain  motv 
iims  protein,  and  therffort-  have  some  value  an  food. 

The  tliin.1  claw  of  pn^jianilion!!  is  c»m|Mrutively  new.     The 
oocs  an)  rvally  what  tliey  claim  to  ho — predigeeted  food*.    Tber 
tain  the  soluMe  iill>umt»3*^^  (peptost-s).  etc.,  which  are  obtained 
meat  by  Hrtili«-in!  digestion.     Their  use  should  be  ntgulated  bj 
prtent  me<iicHl  advice. 

KOASTTNO. 

Th«  principal  diffcreoeo  between  ruasting  and  boiling  is  in  iIm  i 
in  which  t)ic  meat  i« cooked.     In  boiling,  the  floeh  tt)becoofcBil  111 
rounded  by  boiling  wal<-r:  in  nesting,  by  hot  air,  altbooglk  im : 
lag  proper  much  of  the  heat  comes  tothe  jointu  "  radiaBt^ 
both  caac^  if  propcriy  conductod.  ibe  fibers  of  titc  inemts  »r«< 
titeir  own  juices. 

When  the  DMttt  alotw  ii  W  be  e*teii^  either  roaeSiBg,  bmiB^^tV 
tt)}(  iu  deep  fat  is,  when  properly  dooe.  a  more  ratiooal  method 
boLUaif ,  for  the  pxitxs  are  very  largely  aved.     Tl»  shrinfaigt  ts  a  i 
<tf  nmt  during  cooking  Ls  chieily  diu-  torn  loasof  wmter.    Acc^i 


tkne  stDttll  aroouota  of  cftrlKiii  and  oitrogon  arc  drirm  off  and  a  liule 
idd  U  [troduc^  which  dissolves  eonie  of  tbo  coii^litut-nttt  uf  Ibf  mvat. 
TIm-  fat  underjfocsa  partial  decompositioo  into  fatt v  ucids  and  glrcerin, 
jad  a  Utlte  of  it  itt  volatilized. 

■ft  ii  inCerestio^  and  at  the  same  time  iiuportaiit  to  remcmbur  tbut 

^■aaiHiller  the  cut  to  be  rouMUHl  Ltie  hotler  should  t>o  the  fii-v.     An 

Httuely  ttot  lire  coagDlnteK  the  exterior  and  prevents  tbo  drying  up 

W  tbu  cneHt  juicuui.     Tins  nivtliod  would  not,  however,  h»  upplii-jih]** 

^tolargv  cut5,  becatuc  nicut«  arc  poor  cunducU>r9  of  heat,  and  a  large 

.pmv  of  lumt  vxpotted  to  thin  inten.M^  litwt  would  Ittxroinn  Imrned  and 

tdungf^  lo  cljar«':<ml  on  the  I'slvrior  long  Ix-fon!  th«  h<:at  could  jxrtie- 

;tn(ototticiut«rior.     Rcnc«thciiilc:  The&niallcrtbociuto  boroustod, 

dy  higb(>r  tlio  tcmpcraturo  1o  which  it  should  bo  exposed. 

Thf  broilin^of  a  stonkorn  chop  is  done  on  exactly  this  principle.    An 

ttlt^u^i*  heal  should  1>e  upplietl  to  thoroughly  coufrnlate  the  albumen 

lad  stop  tlie  pores,  and  tbtis  prevent  the  escape  of  the  juices.     A  st^ab 

tJEjHMcd  to  an  irilen.Hc  heat  for  ten  minute?  U  thoroughly  cooked,  and 

et  tliat  rare,  juicy  appearance  which  is  so  desirable. 


CVTB  OF  lOAT. 


metbodd  of  cutting  sides  of  beef,  veoLl,  mutton,  and  pork  into 
s,  and  the  tenuH  usud  for  the  differont  *''cutM."  iw  these  parbi  are 

oommonly  oallpd.,  vH.r}'  in  dilTerenl  localitieH.  The  analyses  here 
n|K>rted  nppl^'  to  ruts  as  indicated  by  tho  following diag'niuui.  Tlieti! 
Aaw  the  po»ition.f  of  the  difTrnirit  cut«,  both  in  the  live  aiiiiuul  and 
ia  ihe  drcs.scd  Lurcuiis  a.s  found  in  t)ie  markets.  The  linc»  of  division 
btiwe«u  the  different  cuts  will  vary  slightJy,  according  to  the  usage  of 
^  IocmL  market,  tiv«u  where  the  gooontl  method  of  cutting  \>i  ns  here 
Jidicated.    The  names  of  the  same  cuts  likewise  vary  in  differcut  parts 

<tf  the  country. 

K  OUTS  OF  BEEF. 

Tlie  general  method  of  cutting  up  a  side  of  beef  is  illustrated  In 

Hg.  1.  which  shows  the  relative  position  of  the  cuts  in  the  animal  and 

&o  a  dreHsetl  side.     The  neck  piece  i.s  frequently  cut  so  *a  to  include 

Inore  of  the  chuck  than  is  represented  by  the  diagrams.    The  shoulder 

vM  is  usually  cut  without  hone,  while  the  (^boulder  (not  indicated 

ill  diagram)  would  include  more  or  less  of  Uie  shoulder  blade  and 

o(  the  upper  end  of  the  for«  shank.     Shoulder  steak  is  cut  from  the 

EIn  many  localities  the  plate  Is  made  to  include  all  the  parts 
I  f»jre<|narli!r  ilcjtignated  on  the  diugranw  as  briaket,  crosH-ribs, 
and  navel,  and  difforcni  porlions  of  tbo  plate,  as  thus  cut,  are 
1  of  as  the  "brisket  end  i)f  pUite**  and  "navel  ocd  of  plate" 
^\u»  part  of  the  animul  is  largely  used  for  corning.    The  ribs 
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The  other  end  of  the  loin  is  railed  "  hip  sirloin  "  or  '*  sirloin." 
bween  the  short  and  the  sirloin  ia  a  portion  quit«  ^dctaUv  called 
)  *' tenderloin,"  for  ther«i«on  thatthn  i^eoltondcrloin.tlie  very  trnder 
^of  tuf^atlyin};  inside  the  toiu^  ia  found  most  fully  d«v(«loped  in  this 
k  Port^rhouM  steak  is  a  term  most  f  requenilj'  applied  to  either  the 
jrl  steak  or  the  tenderloin.  It  is  not  tiiicommon  to  6nd  the  flank 
I  so  AS  to  include  more  of  tlie  loin  tLan  is  indicated  in  the  figures,  in 
^ch  case  Ifae  upper  portion  ifi  called  "  flank  dteak.'*  The  larger  part 
the  Sank  iSf  howcTer,  very  frecjuently  corned,  as  is  also  the  co^o  i^ith 
I  rtimp.  In  some  mnrketa  (he  rump  in  cut  ho  an  to  inrludn  a  portion 
the  loin,  which  is  then  sold  om  *'  rump  steak."  The  portion  of  the 
■nd  on  the  inside  of  the  leg  Ls  regarded  an  more  tender  than  that 
[the  outside,  and  b>  fniqnently  preferred  to  liiis  latf^ir.  As  the  leg 
lb  upon  tlin  hutcher^K  table  tlii.s  inside  of  ibc  round  is  u:siially  on  thflTi 
EFf  or  top  Hide,  and  iii  theruforo  culled  *'  top  round. ^'  Occasionally^ 
itc  is  citllcd  the  "  rattle.** 


0XJT6  OF  7SAI» 


method  of  cutting  up  a  <iido  of  veal  dilTors  considerably  from 
kt  eiDployi^  with  beef.     This  ia  tUutitniU^d  by  Up.  3,  which  shows 
TclatiTc  podcion  of  the  cata  in  tbo  &niiiml  and  in  a  drcsstKl  side. 


fO 
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6    Xsy 


l.tlMi. 

«.  lUbL 

3.arack. 

T.  Lola. 

S.SlKial4«r. 

S.  PlutlL 

A.  Vdnahuik. 

«L   Ub 

CwBnHt 

ID,  Blnil  (haak. 

fu.  9.— DlMtrun  of  •ma  nf  vMl. 


I  cliuck  i.i  much  stuallvr  in  proportion,  and  frequently  no  distinction 
Ojido  liotwiH-ii  thu  chuck  and  tJie  neck.  The  churk  is  often  cut; 
o  iooludu  a  con:«idenihlo  of  thu  portion  here  deHigoated  s8  shoulder,. 
EiwiD^  more  nMrly  the  method  adopted  for  subdividing  boef.    Tbfi 


ss 


shoulder  of  vcn.1  m  here  indicated  im'ludos,  l)esides  th«  portion  coi 
8ponding  to  the  sbouldcr  in  bocf.  the  Inrgnr  jmrt  of  whiit  U  here  ch 
ns  chuck  in  the  achdt  iiniinHl.     The  under  pai-t  of    the  for«j««r 
corresponding  io  the  plate  in  the  beef,  is  often  designated  as  brcH 
tJie  veal.     The  part  of  the  veal  corresponding  to  the  rump  of  heel 
here  included  with  the  loin,  but  is  often  cut  to  form  pnrt  of  the  U 
In  niBtiy  loc&litiei*  the  forn  and  bind  shanks  of  veal  arc  called 
"knuckles." 


OUTS  or  XiAHB  Ain}  HtJTTOH. 

Fig.  3  shows  the  relative  position  of  tho  euts  in  a  di-eeded  side 
mutton  or  Uimb  and  iy  a  livo  animal.     The  cuts  in  a  side  of  Iamb 
mutton  number  hut  six,  three  in  each  quarter.    The  chuck  incla 
the  ribs  aa  fur  ax  the  end  of.  the  shoulder  bladee,  beyond  which  coni' 
tlio  loin.     Tht)  flank  is  made  to  include  all  tUo  under  side  of  the  animaL 
Some  butchers,  however,  m&ke  a  larger  aumber  of  cuts  in  the  fore- 
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t  NMk. 

IChuek- 

1  Sbonlctor. 

«.  Fluik. 

(Loin. 

■.Ltv. 

Vn.  >.— Dlwnmu  «I  ouUof  Unb  and  niulUm. 

quarter,  including  a  portion  of  the  cuts  marked  "loin"  and  "chi 
in  fig.  3,  to  make  a  cut  de.>ii{rii:itnd  a^  "rib,"  and  a  portion  of 
"flank"  and  "shoulder"  to  make  a  cut  designated  ft»  "brisket." 
temi  "chops"  is  ordinarily  used  to  designate  portions  of  either 
loin,  rib«,  chock  or  shoulder,  which  are  either  cut  or  "chopped" 
the  butcher  into  pieces  suitnhtc  for  frj-ing  or  broiling.     The  cbi 
Mid  ribs  are  sometimes  called  the  **r8ck." 


crura  of  pork. 

«  method  of  cutting  up  a  side  of  pork  differs  coiuidflrnbly  from 
touiplnyed  nilli  otlinr  tnniU.  A  lorj^o  )M)l'Liuu  uf  thti  lAfcus  of  n 
ggcd  pi^>'  cousUu  of  nltn(}}<t  rlcur  fat.  Tbi.-4  furuit>lKMi  ihe  cuts  which 
us«d  foresail  pork"  and  bncon.  Fig.  4  illustrates  a  common 
hod  of  cutting  up  pork,  showing  tho  ntlutivv  pixsition  of  the  cuta 
bcauimal  and  in  the  dre»»cd  side.  The  cut  designated  Bd  "  back 
"  in  aluiotjt  clear  fat  and  in  ueod  for  salting  and  pickling.  Tfai> 
jddle  «ut''  is  the  portion  j^uitn  gitnerallj-  uHt^d  for  bacon  and  for 
ends''  salt  pork.  The  belly  is  salted  or  pickled  or  may  be  made 
ma8ag«d. 

Ih  Ihtj  "^haok  cut''  are  ths  rilm  ^and  loin,  from  which  aro 
Ded  ^''spareribs,"  "chops,"  and  roasting  pieces,  here:  designated  by 
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l-OMd. 

i.  XlddlcclM. 

B.  HaB. 
T.  Rib*, 
a.  LdB. 


«A«i 


*>»"" 


Tto.  4.— nU^iMMof  cull  of  pork. 

in6*L    The  ham.'*  and  .sbouldi-re  are  more  frequently  cured,  but 

'  £old  fresh  as  pork  "steak."    Thn  t<--tidt;rloin  pn>{K':r  is  a  ciiui- 

Eively  Icon  and  very  small  strip  of  meat  lyinp  under  the  bones  of 

[loin  and  UHually  weighing  a  fnu^tion  of  a  pound.     Some  fat  is 

lly  trimmed  off  from  the  hanw  and  .sbou!dL»r>i,  which  Is  callwl 

and  ahouldor  fat,"  and  Ls  often  uwcd  for  sausages,  etc.     What 

lUcd  "leaf  lard,'*  at  lesiit  in  aome  localities,  comes  from  the  insido 

hack.     It  is  tbe  kidney  fat 

stilted  above,  cuts  as  shown  iu  the  diagrams  herewith  correspond 

of  which  analyaed  are  reported  in  the  lahi':^  b<'yufid,  but  do 

»iiipt  to  show  the  different  nietbodti  of  cutting  followed  in 

io  different  parta  of  the  United  Stat«6. 


COMPOSITION  AND  FUSL  TAIVE  OF  K2AT8. 

Within  rcwont  ymiPH  nnnlysiw  nf  n  liir(j«  nnratMT  of  samples  at 
bavptieen  madi?  in  lliis  counlry.  In  thtt  lnbl(<  bf>lon-,  ihi>avungei 
of  these  analyRes  are  given.  Armlyjww  of  l\sh  arc  not  ine 
becHUSi^  tilt*  snl)ject  uf  tim  cumptj^ition  nitd  uuLntivi>  nilue  of 
fully  troatdl  in  snuthcr  hiiltc-tin  of  this  tvruvi.'' 

AvTOffe  ekemkat  eon^iaiition  «/  ^rnrnH  kiait  tf  miol. 
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U.  3.  Department  of  Agriculture, 

Office  op  Bxpbrimknt  Statioto, 

WaahingtoH,  D.  C,  Januarj/  30,  ISH 

Sir  :  I  have  the  lionor  to  transmit  herewith  au  article  on  cotUm  • 

uid  its  prorlucts,  coudeiiKed  from  origiual  articles  by  members  tf' 

ifhcc  force  and  others,  and  to  recommend  its  pablication  as  a  Fun 

Bulletin  of  this  Di^partment. 

Respectfully,  A.  C.  True, 

Dirtm 
Hon.  J.  STEBLiNa  Morton, 

Secretary  of  Agriculture. 
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CX)TTON  SEED  AND  ITS  PRODUCTS. 


iNTBoorcnoN. 

iLDtwas  formerly  oousidered  tbeoiily  viUuuble  proUoct  of  <xittoti, 

lero  KUterpriHe  lias  Ibuad  a  use  I'or  aliuo»t  every  {lurL  oj'  Clie 

to  Cact.  ol'  111!  llie  staple  crups  or  tbe  Uuited  St&tes  iiotouecaa 

iL-ed  vith  a  sli^tiLer  draiu  upou  tbe  eJeuiuDta  of  forbUil;  of  the 

lan  cottuii,  nud  none  excels  It  in  variety  and  v»liieof  it&  products. 

liot  in  comparatively  poor  in  fertilizing  oonstitaente,  coul-aiiiiiig 

per  CHDi.  of  Ditiogan,  0.10  per  cent  of  pboupboric  acid,  and 

ceobof  potasL    It  i6  erident,  tbcNtefore,  tbut  if  the  Hut  wure 

ly  port  of  tbe  plant  removed  from  tbe  soil  oq  vliicb  it  was  gnwa 

would  b«  ouo  of  the  leant  oxbaiutive  of  farm  crops.    The  only 

'proilactof  the  liottou  ptatitwbosefertiliziog  oonstitaeuts  Deed  be 

lly  IfNit  to  the  (wil  is  tbe  oil,  which  hJko  coutains  compara- 

iDAixniricaiit  amouiiCa  of  tbeee  constituent ».    It  caii  be  uhown 

,  eveu  wbeti  tbe  seed  is  taken  away  along  with  the  lint,  cotton  still 

ea  smaller  anioants  of  (^rtittzing  niateriiils  ttoto  tbe  soil  thtui 

■oalM  or  (xirD." 

ititubble  18  turned  iuider(not  bornedlaml  tbeKeeduritHeqaivi^ 

.  maal  ia  ceturned  to  the  soil*  tbe  growing  of  cotton  exbau&ta  tbe 

Jity  very  slowly.     In  fact,  the  dii-ect  loss  to  the  B<til  under  these 

4tHni!tw  iH  nut  more  ttiun  uiitvhair  puuiiU  of  pboHpboriu  iitci<l,  LJ 

.  of  potash,  and  1}  pounds  of  nitrogen  per  acre  in  a  crop  of  300 

I  of  lint  per  acre. 

[  stalktt  tind  other  refuse  on  an  ucre  after  the  seed  cotton  has  bMD 

1  ■numntM  lo  about  sTiO  [loandB  in  weight  with  STemgo  ytetdH  of 

.Stock  in  usually  turned  into  pasture  ou  tfain  Htubble  after  the  lattt 

tg.    The  animals  strip  olf  the  lijubs  and  pods,  leaving  tiually 

ig  but  the  bard  aod  britUo  bare  stalks. 

tiottou  planta,  with  sued  cotton  removed,  rank  i>»  a  feeding 

itb  the  ooarne,  dry  foddent,  sucb  iu>  conishockd,  com  ittover,  and 

and  wheat  straw.    One  bandred  pounds  of  air-dry  material 

kOD  tbe  average:  WaXei,  IOlOI  pounds;  aab,  6  13  pounds;  pro- 

^&36  pounds;  flber,  34.3S  pounds;  nitrogon-free  extract,  41JJS 

,  and  fat,  1.98  ]m>iiiu1h. 

been  proposed  to  utilize  the  cotton  stem  for  the  prepanUion  of 

'  cotton  baftginK,  etc,  and  a  process  has  been  patented  for  this 

.  bat  tbe  enterprise  has  not  proved  sooceeBfol,  owing  largely,  if 
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not  cotiroly,  to  the  difficulty  of  devising  a  machine  tbat  wfll  sal 
torily  work  up  tliu  rough,  irreK<>li>'r  mucerial.     It  is  elaiiued  tbut 
lavorulilt*  (.-oudiUoiiK  B  ioiih  tif  HtalkK  wilt  yi^Iil    1   ton  of  bark, 
ducing  ubout  l,fiOO  puuiidB  of  fiber.     Bagging  himIu  from  [bin  Qt 
proiioiitit:ed  by  dealers  to  be  of  tirst-clasB  quality.    Tbe  ataik8  are. 
highly  viiluwl  for  fopl  iu  «wunme8  suL-h  a»  Kfjypt,  where  otlier  sn 
arH  M'jirce,  ntid  the  )>»rk  of  tbe  roots  {Gottgypii  radicis  oort«i  V. 
ooutaiutt  H  |>rinL'![>ltf  which  ha^t  loug  Iwen  nwd  for  rnvdidnal  pa 
iU  action  lieiug  ajuiilar  Ui  that  of  ergot. 

As  a    by-proilmrt  of  the  cotton  crop  of  lSO-4  there  was  produ 
aboDt  4/10(1,000  tons  of  seed.    Prom  this  Heed,  alter  deductiug  «ui 
for  planting,  there  eoiikl  have  been  expressed  ISri^CHMftHtO  gall 
oil,  leaviug  ac  a  re.sidur  l,l.'(H),l)00  toux  of  meal,  a  VHlaa))le  feeding 
atid  fertili»ret'.  benidett  au  equal  umoiiut  of  fair  course  ibddcr  in  tho. 
of  halU. 

Tbe  lives  of  tbcso  by  products  have  now  rea^'hod  large  propoi 
aud  are  ronittaiitJy  Ix^itig  uxUMided.  It  iit  eiiiiie.ly  poKsibte  that 
mately  votton  will  be  grovo  as  omcb  for  toe  seed  as  fur  tbe  fibur. 

Accurate  information  regarding  the  value  and  usesof  cotlon 
aud  Its  products  is  therefore  of  groat  im[>ortaiice  not  only  to  tbe 
snnier  but  also  to  the  prodnoer.    In  tbe  following  pages  the  attem; 
ban  been  made  to  give  in  condeuMwl  fomi  the  principal  furta 
this  subject. 

OOTTOH  S£BD. 

For  many  years  cotton  seed  was  considered  only  uselbl  to  pi 
Thousands  of  tons  of  this  seed  wen?  annually  bumd  or  dumped 
the  rivcris.     But  at  laut  it  was  shown  that  cotton  sei^  wai4  noti 
Taluable  as  »  fertilizer  and  feeding  staff  In  its  vrade  tita(«.  bat 
rapablo  of  furnishing  prodiu'ts  (hat  are  iinioug  tbe  most  im]K>rta»ti 
meuts  iu  our  national  industrieK.     The  oil  is  the  main  prriiluct,  an^ 
used  for  a  great  variety  of  pnrjioses,  which  are  explained  later  [\ 
Tbe  residue  after  the  removal  of  tbe  oil  is  a  valuable  fertilizer  and  I 
ing  8tntl',  the  hullK  ex<-t!llL*ui  fuel,  the  ashes  of  the  hulls  a  fertiliiter  i 
in  potash  and  phosphoric  acid,  and  the  ref^ise  ftoui  the  oil  refluiug ' 
^le  stock  for  the  manufacture  of  soapn.    The  xeeds  also  contain  a  i 
Ing  matter  wliidi  has  Immu  ust-d  to  some  extent  as  a  dyostufT. 
Tast  mass  of  material  which  was  once  looked  upon  as  uecc 
waste  prodtuit  has  become  of  very  great  commercial  value. 

Ak  it  oomes  from  the  gin,  upland  cotton  se«d  ooDsistsof  thai 
proper  aud  the  soft  down  which  iHlheres  closely  to  tbe  seed  hullx. 
■'.own,  known  as  ''  lintoni*'  to  distinguish  it  ftom  tbo  longer  tibom  wl 
constitute  the  lint  of  commerce,  does  not  need  to  lie  removed  from  that!! 
portion  of  the  seed  which  is  reserved  for  plaiitiug,  although  ilelinttng,] 
becddCM  yielding  a  valuable  commercial  product  (linters),  makes  tbe  seea 
CAaier  to  handle  and  retards  fermentation.    ExperieDoe  baa  abown  tbi 
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tBttataral  of  the  linters  from  tbe  seed  prior  to  decorticating  aiiil  press- 
'.kg  greatly  improveB  the  quality  of  the  oil  nod  otlier  valuable  products 
rf  (he  seed.  At  tbe  oil  mills  cotton  seed,  after  the  removal  of  the  lint- 
■^  jielda  praetioally  equal  parts  of  seed  coat  (or  hall)  and  kernel  (or 

it).  From  the  latter  the  ml  is  expressed,  leaving  about  800  jHrnnds 
tt  ndto  (or  meal)  to  a  ton  of  seed.  The  amonnt  of  seed  worked  at  the 
dlniUa  in  the  season  of  1803-94  is  reported  at  about  1,500,000  tons. 
Ikta,  under  ^Tonble  conditionB,  oould  be  made  to  yield  in  round  num- 
Iwn  87,000,000  gallons  of  cmde  oil,  worth,  at  25  cents  per  gallon, 
118^700,000!  000,000  tons  of  meal,  worth,  at  920  per  ton,  #12,000,000; 
M^DOO  tone  of  halls,  worth,  at  $3  per  ton,  91,980,000;  besides  linters 
toflie  Tftlne  of  a  million  or  more  dollars. 

The  fbUowing  diagram,  prepared  by  Grimshaw  on  the  basis  of  the 
Htoal  resalte  at  oil  mills,  shows  how  a  ton  of  cotton  seed  is  utilized : 

Prpdmela  frvm  a  ton  of  eoUa»  Mod. 

Ootlwi  »»rtL  tow  pOBUda. 
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The  above  diagram  was  prepared  several  yea.T»  ago.  Recently  tbe 
processes  of  manufitcture  have  been  ho  improved  that  over  300  {loundH 
(40  to  45  gallons)  of  oil  can  be  obtained  from  each  ton  of  seed,  mid 
dalinting  machines  have  been  introduced  which  remove  a  inunh  larger 
amonnt  of  linters  than  is  given  iu  this  diagram,  the  proportion  of  hulls 
being  correspondingly  rednced. 

As  yet,  only  about  one-third  of  the  annual  crop  of  cotton  seed  is 
taken  to  the  mills.    This  is  largely  due  to  the  lack  of  transportation 
fhcilitiea.    No  plan  has  been  devised  to  preserve  ootton  aee^ 
ing  when  stored  in  large  quantities.    It  most,  tfaer^Kei 


■iwrthig  \t  ovar  a  Boar  witb  tn»  ■««••■  of  sir,  ozpnmng  it  on  froaiM  to  lli« 
.i  (d  viBrm  weMtfaer,  or  by  ktlii-)tr>iuK<     Drjriiiii  ui  liio  en-cptiuu  t»*bet  tbui 
Id  tiia   ITniUnl   SIaUm.     Cultoti  |{i»uii>ii  U  «o  c&it'fulljr  iloDe  thHt  Uin  *««il»  luiva 
VkO  o|i|K>rtutiit)' tob«eonwv«t.     BMidM  Uite,  tbo  m«1  m  gcaoimlljr  bolt)  aiUw 
»o«ne  limn  tMii'or*  ii  u  «oM  to  tb*  «4l  otiuitifiwtarvr. 
Thm  DnA  tiroo— i  Id  [iRtpttrinff  tb«  drj  Modfor  the  mill  \»  to  Ih^t  it  from  doM.    llila 
•ffkotMl   by  ytffctwg  It  Id  »  MeraoD  or  in  dnuu*  llnod  nith  »  liD«  SMtelUo  Dot 
ibitoB  B  "trotift  »i*|^«l  to  whinh  kojrirMi  umI*  wiltMlbdrc,  wUleliare  frMjucnt 
il.      l->vui  the  drama  ^b  soeda  drop  Into  a  gutter  le«iduig  to  »  mnobioo  wbl« 
Utv  ILnt  t«n  by  the  giu.    Thl*  Is  dau«  by  ■  gin  eonstmoted  for  ib«  pnrpo««, 
vUli  ••«>  L'lvnrr  tog»tb«T  tliAu  tlM  orriiDorj  cotton  gin.    An  nverng*  of  23  poanda 
•C  iliBrt  liiti  ia  token  from  a  ton  of  tbosood.     Thia  product,  caUod  "  linlon,  "  Is  uaed 
talknatmnolMiMureof  I'ottou  Iwtlliig.      ilia  oleuied  aaeds  ure  tlieu  tisoatend  totbo 
Itar,  whti^  conalaU  of  n  r»TolTln^  c^Uoiler  conudnisg  VI  cjllndrleAl  kalvea  uid 
knlTca.     TUoBboIiM  fbvoLvm  nticrcut  ■)»«<],  sndaa  Uieacod  laforoed  iMitwccQ 
ilviM   iiu>  pcvlrarp  or  boll  b  hmkiii]  and  fnivtxt  from  tbe  kamel.    Tbr  mixed 
•ltd  k«Tii»ls  are  b«piirat«d  in  &  vtnnowing  muchiDP  bj*  a  Hlranf;  bliut  of  air. 
ratDOvaJ  of  Uifl  hii»k  nt>kv»  •  vuat  <liil'ar»iic«  in  (Lc  looal  oako,  n  deaiocHl'Od  or 
caUNl  cake  belag  flro  ItioM  mora  nntritoiu  nod  wbolooomo  tbnn  ao  nodocortU 
rake. 
.Bg  tkiw  «]«ittMHl,  sliuUod,  anil  aniiaralvil,  the  kcnielit  arv  c»m«d  l>v  a  ayttetn  of 
to  the  npper  aUny.  aad  tben  piiaatd  doiru  iuUi  tlio  onuJiar  rolla  to  b^^ 
imaMl  to  floor.  f^M 

Atbor  tbi»  cniBhiug  tbt  meftta  droi>  into  a  coiivcyor,  irbioh  dolivere 
ibcm  to  tbe  hL>ut«rft.  Tbeae  are  large  cast  iron  8t«uni-Jacketed  kettloa^ 
imTlded  vlth  stirrers  which  keep  tbe  iueat«  moving  vhtle  tbey  ar^| 
being  oookeil.  Tin;  iliinitioii  of  tlio  cooking  v»rieA  from  tweiit;  to 
Uiirly  iiiinnteM,  iM^runiint;  to  tli«  i-ourliLion  uf  tbo  kuniol^  and  Uio  good 
jadgmcut  or  the  eook,  a  btunan  iinality  here  catted  for  the  first  time  to 
npplflmetit  t)te  nutoitiatii^  uierliaiiiAin  tbat  has  coudut.-U'd  tlie  Re«d  to 
thfal  puliiL  tbrou^b  all  tbe  vnrious  pr(X'«8J«eH  it  ban  audergoDe  iti  ita 
yoamey  from  1h«  twied  lionau.  Thu  objwt  iif  the  tiooking  ie  to  exjHuid 
IIm  utl  in  the  tncat>«  and  render  it  more  Huid,  and  to  drive  off  the  water, 
vhtcb  not  only  reduces  tbe  f|uall(y  ol  tbe  ull  but  U  liable  to  work  fteri- 
oiu  li^ary  to  tbe  ex]>ensive  cloths  a»ed  to  euvelope  Che  cakes  in  ttie 
|<reM.  Very  dry  iiipttt«  mny  Romfitimes  beoookwl  in  twrlve  Ui  eighteen 
miDiitd''.  while  freHh  seeds  may  require  forty  five  miDUtes.  Close  to  the 
bMtera  stauida  the  ^'  former,"  which  Hbiii>es  tlie  uieaiM  into  *;ake8  for  the 
pKBK.  The  oakM  as  they  come  fntm  tbe  former  are  wrapped  in  hair- 
cIqUi  und  removed  by  band  to  tbe  pr«M«,  vher«  tbey  ure  Hrranged  Ea  a 
^^MIm  of  boxeis  one  iibove  the  other,  between  the  plates  of  the  pretis, 
Hd  Babje«te<l  to  a  pressure  of  :t,(KK)  to  1,(KM}  pounds  to  the  square  inch 
by  bydmulio  power.  The  cakes,  pressed  as  solid  as  boards,  are  taken 
lllcoai  tbe  preaa,  strfpiMvl  of  Lhc  cloths,  and  stacked  to  dry.  Wlien  drSH 
tliey  are  pttsfied  tbmu[;h  u  cake  orac;ker,  wliicb  breiik.s  (iicin  UiU>  IVaff^l 
BcnlA  of  a  aiu  suitable  to  be  fed  to  &  mill.  Tlie  mill  grinds  these 
tt^gmeuts  Into  a  Quo  meal,  which  is  put  np  iiiUt  tawkn  eii:itaiiiiug  1< 
paoDds.  BnmetimeM  the  meal  is  bolt^id  to  tuepiirnte  it  Ironi  irniull  piMM 
of  tlie  bull,  which,  being  tougb  nod  leathery,  are  nut  rvaiUly  Kmund  ul 
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OUTTON  8KBn  OIL. 

NotwithstaiHliDf;  llie  use  uf  t^otluu  an  a  textile  oiaterial  lii  tbe 
Ml  daya,  there  is  no  etuiy  record  of  the  extiBctioo  of  nil  fnmi  thr 
The*  Chiui!Hti  nod  the  ©otton  (frowereof  Indin  |nt>Bn(l  the  wbolp  hw» 
rnde-  mills  and  fed  the  rake  to  their  wnrk  a«en,aiid  each  oil  aa 
extracUxl  by  thi»  operation  waa  used,  for  illoiui nation.     Anion^  We 
uatiouH,  ptirUa|)ii  titv  firat  meatiori  of  ruttoii-aeitl  oil  is  l^i  bu  foiii 
the  ProoeediDKS  of  the  Society  of  Artii,  Munafacturea,  aud  Oomi 
for  the  year  1783,  where  it  (b  Btated  that  soed  from  the  Weat  It 
had  been  trraKbed  id  3  mill  lii  Loudou  and  the  oil  extracted.     Tbe  1 
was  iM>  Hatifi&K-.tory  tliat  the  auciety  offered  a  prise  to  any  planter  to ' 
Uritisb  W«Bt  ludiea  wbn  voiild  express  oil  frooi  a  too  of  aoed  aud 
fibandredweightofdry,  bard  oake  lor  c«ttlo food  from  the  residneaf 
extrartitig  tbe  oil.     TIjIs  afTpp  waw  diwohtinoeil  after  nix  years  of 
loss  effort  to  Bud  acIainuuiL  for  the  prb«.     lu  m2(l  au  oil  luUI  waa  1 
io  Columbia,  3.  C.  which  expreJtsed  ftx>iii  cotton  fetd  a  very  good  < 
AboDt  1832  a  ttniall  coLtnii'oil  mill  vnin  oiwratnl  on  mm  of  tim  irilaada  I 
the  tJeocgia  n>a(tt.     A  Mr.  Oood  &n}4»fr»Hi  in  Ihf  muamju'tiin'  of  oilj 
Nuw  Orleans  in  1847,  and  UKed  to  exUilifl  a  small  bottle  of  ootton- 
oil  whicli  h«  Raid  bad  uoetliiio«I2,iK)l).     Id  lAtiii  there  were  7  estmbl 
ineDta  tor  ttit;  manafm-tore  of  oUton  mc^hI  oil  in  tbe  United  Btatea;^ 
1867  there  were  4  oil  inilla  in  the  tjontb,  and  from  that   time 
inr.reBaed  rapidly  in  nnrahent,  there  being  26  in  187U,  and  4A  iu  U 
but  it  waa  not  until  af^er  the  latter  date  that  the  cotlou-aeed  oil  ii 
try  approached  it«  preMeut  large  propurtiou& 

To  give  sonK  idea  of  tbe  scale  on  which  tbi  cottou-need  oil  iudc 
is  at  present  being  coodocted,  tbe  report  ot  the  Ameriean  Cotton 
<_'omj)any  in  l>i91  shows  that  witJi  a  capital  of  tl3;i,7ti  1 ,700  it  owned ' 
crnde-oii  niiUs,  1J>  reBneriBK,  4  lard  and  cottolene  plants,  9  soap 
ries.  IS  cotton  ginhouaes. 3  cotton  (»mpreS8es,2  fertili»:r  mixing  plai 
1   ocean  tank  Hteainship  of  l,'MO  tons  and  2,3M)  borxepower,  336 
tank  ears,  2S  box  earn,  and  1  barrel  car,  besides  real  «»tute,  etc. 
aaleof  their  prodncis  for  tbe  year  amounted  U>  •23^79,400.    Tlwi 
lowiofT  table  exbibita  the  growth  of  the  oottouseed  oil  ludnstxy  in 
Unit^Hl  .StAtes: 
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A  ton  of  cotton  need  oontalns  on  tbe  average  abool^  SO  gallonM  ofi 
thotifrb  flin  millH  have  thus  far  not  bwti  able  to  tftuire  more  Than 
gall<iti»  i>e.r  ton.     Kveii  at  the  latter  rate  au  animal  crop  of  uutfon 
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itmg;   to  4,»n,mi0  tons  woald  yield  30e,Mif),flon  galkms  nf  oU. 
oaly  ubont  oa^tbird  of  the  crop  nnw  reaohcs  tb«  mill», 
■•wsed  oil  is  produoed  in  largur  i{QanUtieti  Uma  otiier  ve^table 
Tfai5  Oil  finds  ready  sale  in  all  tbe  markete  of  tbe  world. 
tbc  L'niLed  Stale*  tbe  decorticated  and  onistMd  nplaod  oottoo 
yielilB  hy  expressuui  ui  odorlesft,  dark,  bnnnu&b-greea  oil,  having  a 
Hr  gravicy  varying  from  0.9^toU.93.    After  beiDgtivaUMl  willialk»> 
iMilaHoon  a  oluar. yellow  oU,  whicb  iaodorlenutuuduriilvaaabt  tiMt^^ 
o&.    Tbe  r«Aido6  is  called  soap  stock.    The  retitied  oil  bollii  at , 
.  600^  K.  and  eoajfoaU  at  about  60'"'  Tor  Rumm«r  aui)  32^  for  wiotflrj 
oil.     Amtsnuau  seed  yields  a  el<^arer  oil  tliaD  tbe  Egyptian  at\ 
I  wed,  and  tbe  aplaods  seed  prodaces  a  clearer  oil  tltaa  tbafe  flrott' 
laeacuaitL      Tbe  oil  Enade  in  Ureal  Britain  in  iiut  ao  dear  an  oars, 
becatuto  Cb«  seed  is  tooetly  Egyptian  or  Indian,  and  seooDdly, 
it  haj;  not  Ijeeiu  iteeorlitiabML     Tbu  ulimut«  lias  much  to  do  with 
quality  of  tbe  oil.     In  some  years,  owingtomore  favorable  weatb« 
Jlkinfi.  tbe  oil  obtained  fVomtbe  Ked  gTOvm  txi  the  wceteni 

oottoa  belt  is  better  tbau  that  grown  in  tbe  eastern  BectJon,! 
,Otber  years  it  i»  jnat  the  reverse.     It  hau  beeu  otMwrvod  at 
«)il  milb  tltat  iu  fjeneral  seed  in  a  wet  seasuD  ooiicaiiis  inore 
ptx>rer  qnallty  than  \u  a  dry  season,  but  litUe  is  known  of  the 
in  ita  coiniiusitiati  due  Lo  ditft^raiit.  (M^iditiouH.     It  is  safe  to  aay 
ain«-t«uths  of  tbe  oil  annaally  producer!  in  tbe  Urited  StaCei 
into  the  cumpoHitloD  of  foud  produuta,  priucipally  lard  sabotl- 
I  mnd  salitd  and  cooking  oils.     In  pbanuaeeuttcal  prepnrat.ionB  it 
tbe  place  of  olive  oU.     It  is  also  nsvd  in  the  packing  of  siirdtnt-s 
ftir  iBstny  other  porposeK  as  a  sabstitate  for  olive  ud.    By  reaaou 
.  imperfect  drying  propertien  it  can  not  be  tmed  aK  a  wood  llUfir, 
'for  the  staffing  of  btde£  in  tlie  maimfautare  of  morocco  and  other 
V<a  tbe  same  reason  it  is  debarred  Iroui  use  in  painu^.     Tbe 
led  all  is  used  Ur  a  cooaiderablu  osteut  as  a  hilirivnnt. 
tbu  pruoesaof  re£iiiuKi  the  impuritioe  in  KUSpiMisiun  aie  usually 
red  tu  nettle,  and  the  clear  8up<>rn»taot  oil  i»  drawn  oft'.    To  the 
from  10  to  15  ppr  veut  of  CHUxtiu  soda  (lO^-L'S^  Uattinf^},  ueconl- 
U>  tbe  nature  of  tbe  oil,  is  added,  and  tlie  mixture  agitated  at  a 
ire  of  100^-110°  F,  for  forty-five  tninutm,  the  precipitate  tieing 
red  (o  settle  fVoui  six  to  thirty  six  boars.    The  rosidaea  obtained  _ 
I  diapoaed  uf  as  wap  stock,  in  the  inaiiafuctnre  of  Rtearin,  ete.  I 

'*'The  yellow  oil  reauitiiigfroin  tbi«piix:»!««  in  further  piiritlfd  by  bt^-iig 
^HWt^id  and  allowed  to  settle  again,  or  b.v  IlltratJon,  and  is  called  Biiminer 
yellow  oIL  Winter  yellow  oil  is  made  Itom  the  above  material  by  chill- 
t  it  partially  crystallizes  and  separatint;  the  stearin  formed, 
,  t-r  i-ent,  in  prt-sses  Nimihu'  to  those  nsod  lor  lard.^*  The  lin.- 
tat  ooDStitntes  tbe  true  cf>tl«in-s««d  stearin  of  oommeroe  and  is  Inrgvly 
oaed  in  tbe  preparation  of  batter  and  lard  sarrugates  and  eandli 
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Aiiotli«r  mbstauca,  imiiroperly  called  vBltoia-*r«l  sleurin,  w  obtain 
Kng  witli  «ii|wrhoai«d  fllcntii  th«  loixtnn  of  organir  noida  foniMol  wImk 
K«id  II  uad«  to  dMompoM  tb*  '  fooU'  obtainwl  dnnng  tba  pnkcr*^  of  r»l> 
Boo>]  oil  hj  nDmlicw,  and  proMitiK  out  the  'olela'  tnnu  the  dintillau 

aod  soltdilitatioti.— (Wright.) 

For  tbe  preparatioo  of  tbe  white  oil  of  commerce  the 
obt-aitied  as  above  iR  sbakon  up  wiUi  2  t»3  per  cent  »f  fblleti^ 
liltvml. 

As  a  fno4  onttOD  smmI  oil  was  flt^tt  niwd  as  an  iMlultemiit  to 
temiier  liird  iiiteniied  Tor  ase  in  oolU  climates.  l<MU>r  on  tbi>  Uui 
oil  itself  was  rorrected  by  mixing  it  with  beef  fal.  This  mixln 
oil  tbt'  uiiirkot  itiiilrr  th(*  tianiu  of  (ximixiiiiid  or  rulliu'il  laril. 
kia(l]>  received  by  tbe  public  that  before  long  all  disguise 
and  it  was  sold  on  its  merits  iu  competition  with  lard.  Tb< 
UDportance.  of  tins  ftHxl  ataff  as  an  article  of  commerce  is  UH 
the  fact  that  while  the  exiKirtiitiuu  nf  lord  ouly  increased  3 
between  I8&1  and  L803,  that  of  eottooseed  oil  and  its 
increased  l«a  i>er  cenl, 

Tbe  8oa|>  made  from  ootton-seeil  oil  is  claimed  to  be  espeefaU 
to  wool  washing  and  ia  now  largely  used  by  the  woolen  nti 
counto' and  also  extensively  in  Kn^land  and  Hootland.    11 
aUo  been  found  to  be  excellent  for  lauudry,  family,  and  foaoy 

Another  by-priHluct  in  the  mannlacture  of  imtioo-eoed  cfll 
powder  made  from  the  soap  stock,  which,  however,  owea  its 
virtue  to  the  soda  or  potash  nsed  in  tbe  refining  proceeaes. 

OOTTOH'SSED  UBkL, 

Cotton-seed  meal,  as  has  been  alrpady  eKplained,  is  the  gp 
dne  or  cake  left  iifter  thf  extrwlkm  of  the  oil  by  pressure. 
yellow  in  color  when  fresh,  with  a  sweet,  nutty  Havur,  butlw 
colored  and  detenonitvs  with  age.  Tlio  black  specks 
sanipIeH  show  either  an  aecidental  impurity  or  ad  intentioiu 
tion  with  hulls.  Its  c«m|>oisitJon  depends  upon  Lbt>  eomiMisit 
seed  and  on  tbe  oompleteuesB  with  ^vhich  the  hulls  and  k' 
separated  and  tbe  oil  oxpreeeod.  Im|irovoments  in  oil  mncl 
constantly  r^lnciug  the  |>6it'enta|!C  of  oil  k-ft  in  the  rak*;. 
iug  table  K>^'^^n  siuuUiiiry  of  the  results  of  over -itxt  unaiysM 
seed  meal  with  rclen^nce  U*  foml  (wnstituents,  and  prnbtihly 
wnirately  llii^  avurage  cotniKwitiun  of  dwortieated  coitoo** 
found  in  the  American  market  at  tbe  pre^eut  time: 

ibnd  tvntlUmriUM  of  ootlom-»<»d  hmI. 
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be  seen  by  tlic  table,  cottoa-M«d  neal  ta  poor  in  carlx>by- 
^(atsrch,  soffor,  etc),  bnt  is  rieb  in  bt  and  pmtein  (nttroffeooos 
lu  Tact,  It  is  so  rich  in  ttie  latter  constiUieDt  thai  it  can  be 
.  to  advantagn  an  a  food  for  animah  only  when  mixed  mth  some 
|><bilder  ricli  in  c»rbi>by(lnit(!(i,  tbuH  (Urni-tliing  a  murv  tivenly 
ration. 
iparative  valuiitiouH  of  feeding  HtuffH  it  lian  been  found  tbi 
meal  exceeds  corn  meal  by  62  per  cent,  wheat  by  07 
raw  cotton  need  by  2d  per  cent  As  regards  digestibiltty, 
DMftl  (<<>ini(»ro6Tery  fttvorably  with  otli(T<-<>iii-<^iitrHtod  feed^ 
M  Che  tbllowiDgstateiBeiit  of  the  amoanLs  ordif;estiblefo 
la  100  ponnds  ol  meal  vill  sbavr:  ProLejn,  37.01  ixmads; 
s,  16.S2,  and  fat,  12.S8. 
i-eeed  mcul  is  extensively  used  as  a  fertilizer,  and  for  thia  pur- 
ls vortb  fh>m  920  to  425  per  ton,  determLniDg  the  price  on  the 
is  as  that  used  in  cnlculatinf;  the  ralae  of  other  commercial 
It  fre<iaentlyhHpp«iiH.even  in  Northern  Statemthatcotton- 
oao  be  Ixraght  for  lean  Uiau  its  ferLiliziug  value,  calculated 
>ve  baflis.  Jta  compoiiitk>ii  with  reference  to  fertiltziDK  ooo' 
is  shown  by  tbefollowingHnnnnaiy  of  results  of  3M  analyses: 


nrtOMms  flulapiabte  rvttom-4fd : 
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I  ootton-aeed  meal  contuns  oonalderable  perceotagen  of  phoft- 

id  and  pota^h^  a  large  proportion  of  which  has  been  xhowii  to 

Jy  available  to  plants,  it  is  chiefly  nMer)  as  a  source  of  nitrogen 

ra.    Storer  staiea  that  "experience  baa  sbown  that  cotton- 

I  is  osaalty  aa  good  a  fertilizer  aa  regards  its  nitrogen  as  either 

Ihor  flesh  scrap,  prflvided  the  land  la  not  too  dry."    Cotton-seed 

given  excellent  rosnits,  especially  in  the  Southern  States,  as 

»r  for  sngar  cnne,  cotton,  and  com.     it  has  also  been  sncoess- 

Bbstiliited  for  barnyard  maimre  in  the  culture  of  t«ba<,'co. 

cottoD-soed  meal,  aa  the  above  facts  show,  has  UIgb  value 
iplied  directly  as  a  fertilizer,  a  more  rational  practice  in  many 
to  feed  the  meal  to  animals  and  apply  the  resulting  ni.inure  to 
Frnm  SO  L<i  W)  per  i*nt  of  the  fertilizing  materialH  of  the  meal 
IS  be  recovered  in  the  manure,  and  oddiUonal  benefit  will  be 
In  the  prodnetioD  of  meat,  mdk,  etc. 

COTTON  SKED   HDLLa. 

-seed  fantlB,  as  ve  have  already  seen,  constitute  about  balf  the 
of  the  ginned  seed.    Analysts  show?  them  to  be  principally 


J^raSe  fiber  mid  nitrogen-fre*^  Rxtract  nmtier,  rhew*  two  oonnHf 
''with  water,  oUiiKti  til  Ling  iiiurv  tbiiii  i)0  \tvr  i.-^uLuf  thu  hulls.     Hnlln  e] 
from  the  same  mill,  howerer,  Tory  vridely  in  ooniposition.  01 
inperrect  removal  of  tlie  lint  or  the  adberenee  of  more  or  logs  of 
kernel.    Tlie  follotring  table  hIiows  the  minimnm,  mHXimam,  and  an 
age  uompoHitioa  of  the  hulltt,  campilad  from  22  aaalyHea: 

/'oMf  co»»tUu«»U  aj  tianmrtiati  kmtti. 


Km^  «  alMlir.aMtorUl. 

WMw. 

AM. 

ProuiB. 

fflbw. 

Kitragta- 

1 

J5£te;::::::::::::-::::::::::"::: 

T.K 
IS.  71 
1I.H 

AtmnL 

l.«6 

IT) 
4.1a 

*e.7s 

Fwrttttt. 
U.4I 
«1.N 
U.II 

Ar 
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The  hulle  are  hard  and  dry,  and  asoaliy  covered  with  a  intny 
Oil  8a|>erfl(-iut  oxaiiiinatioii  thoy  appear  to  be  a  moat  UDpromiKJiijf  fuol 
material,  and,  in  fact^  until  a  comparatively  receut  period  they  wj 
nnivcrtinlly  coimidertMl  worthlRKM  for  thin  parpoKe. 

At  lOMrt  ft«  «*cly  t*  1870,  i.  «.,  aoon  aAnr  tbo  iutroduction  of  tbe  oil  Indnntri.l 
have  eood  vrideaoo  of  local  uid  indiritlnkl  cimu  of  focding  the  oottoD-Mnl  haLUtt 
livo  «tock.  Hnt  probably  tlm  llrat  ittUimpta  nt  sjclMBatioaltf  fMding  kn  aiclium 
ntion  of  halU  and  mMtla  on  a  lArg«  soole  w«n  BUd«  [about  lg83J.  T1ic«» 
have  Imwd  local,  coufiocd  1«  tb«  Ticinitlco  of  the  oil  uiMiafftcturiB|[  contvn 
Heaiphit,  Nnw  Otlcnwa,  Huiuilon,  Little  llook,  Rkl«iKh,  *D(1  AtUnU.— (SIM)*.) 

Th«r»  u«  several  ]>oint«  in  th«ir  ftror,  oapeoiallf  oanv«aiaiio«  of  batiilUiig 
olie«pa«M.     Tb«;r  furni  a  liaudf  iii«diuin  to  dilutv  coadenaed  fvod,  •nil  ipvc 
«xt«'>i*t(>i)  lo  the  animal  ■tomacli,  ee|iecia)l;   lo  mmiiuitinti  aainiab  (rtiil-chei 
whiHi  i*  ri>((nrilxil  hi  omkiiIUI  Ui  gnod,  hMtUby  digoitton. — (Rilgon.) 

Thoy  have  bixu  foand  to  be  a  cheap  antt  effective  KabatitDte  fior 
Diffostiou  experimeuts  have  iodioited  that  10  per  cent  of  the 
of  cotton  IiiUIh  U  diyt?Htil)le,  SA  ]K>r  eeiil.  of  the  tlber,  4ll  per  cent  of  i 
tiitrogen-fiee  extract,  aud  77  per  cent  of  the  fat;  ao  that  100  pot 
of  bulls  contaiiiH  the  following  aiuoiuitA  of  digestible  food  couatit 
Prot«in,  0.-12  pounds;  r^rliohydrati^s  (iucluditiK  filn^  and  aitrogen*, 
ei[truct)|  '.W.'J't  poiiiidK,  luid  fat^  l.OU  poiindt?. 

The  ballB  are  ao  bulky  as  to  make  storage  diOlirult  aud  they  are  lial^^ 
to  heat  when  kept  in  bnlk.    For  this  rea.son  it  h  usaal  to  pat  them.] 
into  htihu  woit^liiiii;  85  to  90  ])oumU.     Ualitij;,  an  at  present 
;«08ts  aboQt  90  ceuu  a  ton,  bat  the  halls  keep  well  and  are 
handled.    Tbey  are  auiuetJmes  prcHKutl  into  Haeka  :iiid  preserved  in 
way,  or,  before  bating  and  sacking,  they  may  he  mixed  wttb  detti 
qnaotitieN  of  cottoo-nee^l   meal,  bran,  rranked  com,  or  other  fe 
staff,  to  be  di8pi>sc<]  of  uk  a  prepared  stock  food. 

UitJierto  a  largn  proi>orttoti  of  tb<«  hulls  have  been  uaed  tor  fool  lu  the 
keiJgiues  at  the  milla.    Their  value  for  fuel  is  estimated  at  80  to  00  centu 
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I  wb«re  good  pine  wood  U  to  be  had  at  $2  a  oord  or  coal  at  #3, 

In  otiier  words,  a  oonl  of  wood  is  e(|nnl  in  beadog  power  to  2^ 
|of  halU,  luid  a  toaof  ooal  to  4^  tous  of  hallK, 

OOTTDH'HULL  AflHKS. 

VD-han  ashes  have  beeu  od  the  market  riaee  IfiSti  anA  have 
ifreoC  demnud  aa  a  cheap  potash  sopply,  especially  umuu^c  Utl 

The  quality  of  tbeee  ashes  varien  greatly  on  accoant  of 

introdaced,  principally  by  the  use  of  other  fUel  with  tbe 

The  following  table  gives  a  stunmary  of  185  aoalyswe  of  this 


FcrHlwMjT  opw«NI««H<«  (a  o»tfp»-A»f I  ■tfcwt. 
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m  potash  exidts  largely  as  carbouate,  whleb  is  readily  available  to  ^ 
Its,  bat  thrre  ia  also  a  considerable  percentage  of  silicate  of  potash,  I 
~'~  is  difflcoltJy  available.    Tlie  valat-  of  ootton-hult  aabes  depends 
Bxclnsively  upon  the  umouats  of  potash  and  phosphoric  acid 
-  contain. 

KKKDntO   OOTTOM-SEED  PBODUCTS  TO   FARM   BTfJCK. 

eiperifloce  has  been  supplemented  by  curefally  (Mtndtictedi 

imeuts,  both  in  the  Utiitcfl  Ht»t4^«»  »nd  Ktiropc-,  with  cotton  seed| 

i-aeed  hulln,  and  votton-ttecd  uic-al  aa  food  fur  rattle,  nheep,  pigs, 

aud  mnlcs,  with  the  reKult  of  demonstrating  their  high  fecd- 

valae  for  all  kitids  of  farui  stock,  with  xAw  poKHible  i<x<!eptiOD  of 

and  pigs,  to  which  they  have  fireqaeutly  proved  fittal. 
He  high  feeding  value  of  whole  cotton  seed  has  long  been  reoog- 
havio^  been  fed  raw,  rousted.  Rteamcd,  or  boilod  to  live  stock, 
islly  to  cattle.     Alnifwtt  from  the  lK<giniiiiig  of  cotton  i;alCnrc  in 
[this  uountryit  has  been  used  to  some  extent  an  a  fnediDg  Htiiff,  but 
tiio  introduction  of  the  oottonoil  indiiBtry  the  Hopertor  feeding 
Utyof  the  by-prodnct — cotton-need  mufJ — has  hid  to  a  very  general 
Boement  of  whole  seed  by  tbe  meal  in  locahties  whoro  the  latter 
idly  ami  cheaply  obtained. 
Tbe  value  of  cottou-seed  meal  for  prodnclng  meat,  milk,  and  buttec 
11  established.    It  is  one  of  the  cheapest  of  the  highly  nitrogeuouH 
ig  staffii  and  is  therefore  one  of  the  most  economical  for  balancing 
[rstions  deficient  in  protein,  saob  m  those  iu  which  com  is  the  princi 
llfrain.     as  tbe  analyeeo  on  piigf  10  show,  it  Ih  vpryr^)rii-(' 
be  iJBtl  in  comparatively  nmull  uiumtitiea  in  conn 
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;  danger.    Fcs  effect  oq  horae«  and  mnles  b&s  not  H  jvA  been 
itrntly  ftluiltt'*)  to  wamuii  c^mcluxianK,  but  a  few  inH£»noflsare 
in  wbicb  it  bas  been  fed  Tesolarly  for  long  periods  witb  good  rutmlti 

SUMKARV. 

Oottoii  litAuds  preiMuiaont  amotifc  iatm  Brops  in  tbe  ease  and  cheapo 
nese  of  it«  prodaution  aa  oompared  vith  tlie  variety  and  valau  of  iM 
producba.  ] 

Tbe  amount  of  soil  Tertility  actnally  removed  in  a  crop  of  rot 
^vea  wben  both  ncAtl  and  lint  arc  (wild,  in  mnallcr  tbnii  tbat  removed  b] 

lor  com  or  oats,  and  when  care  in  taktm  to  t%)urii  the  m-&1  or 
eciuivaleol  in  men)  lu  LbB  soil  LbeHe  loKseM  are  alniu»t  iutu^nifiuAut. 

Cotton  roots  furnish  a  iiset'nl  drug;  tbe  stems  and  leavett  toffclhi 
liave  B  certain  value  an  fodder.  <uid  the  ntemK  alone  h»ve  been  ntili^MS 
with  Home  buroomi  for  bbt^r  and  for  fuel;  but  ucxl  in  impnrtunce  to  tlt^l 
lint  atauds  tbe  seed,  wiiich  rurnistie^  u  greni  vju-iety  of  valualslo  pnxl-f 
nets  whoKo  applicHtions  lire  l>eiii(;  mindly  (extended. 

Tbe  l,500.()i>0  tons  of  need  worked  at  the  oil  mills  dunof;  lIi«  Mjaflua 
,-of  1893-94  could  Lave  been  made  to  produce  under  fiirorable  rondl- , 
iona  Id  round  numbers  67,000,000  gallons  of  crude  oil,  wortb,  nt  ^2 
cents  per  jrallon.  $\tl,iriH,i)m;  6(M),(H10  tonw  of  meal,  worlii.iu  t>ii  \*r 
ton,  4ri'i.uiH).<HN);  6iit},iHM  uuifi  of  hulls,  worth,  at  #3  per  ton,  tl.KMi.cotJ^ 
beeUlea  Hnteni  to  tbe  value  of  a  million  or  more  dollars. 

Tbe  oil  is  the  main  prmbict  of  tbe  need.  The  larger  portion  of  IM 
oil  niuuiifactured  iu  this  country  is  used  in  the  prepftmtiou  of  food 
products,  principtilly  retim-d  lard  and  salad  and  eooking  oils.  Ills 
also  used  iu  tbe  manufacture  of  soaps  of  various  kiudai,  wuhiif 
powcU^r,  (TOKinetics.  to  some  oxtent  for  IIInniinHtiiii;  porposes,  aa  • 
lubricant  (when  relineil)  in  tbe  niauufacture  of  bolts  and  oats,  sad 
genf-mlly  as  a  unbutitnte  for  olive  oil.  The  fhet  that  it  is  not  sti-ietlx* 
drying  nil,  however,  renders  it  unfit  for  use  in  piiiuts.  The  refuse  from 
tbe  rellning  of  the  oil  is  valuable  '^stock*'  for  tbv  munuracture  of  snap. 

Tlie  residue  [<'ttke)  after  the  removal  of  the  oil  is  a  valuable  fertiliser 
and  feeiliug  stiifl',  the  hulls  excellerit  fteel,  tbe  ashes  of  tbe  hulU  » 
fertilizer  rich  iu  potash  and  phosphoric  ucid.  Tbe  seed  »Iho  fiiniisltel 
a  dycstuff  which  ha8  been  used  to  some  eiteut. 

It  is  believed  tbat  an  increasei]  knowledge  of  tbe  nature  and  value 
isf  the  pHMbicls  of  coLlon  M-ud  will  extend  Uieir  use  until  it  will  be 
'found  ptoiitable  to  work  up  the  whole  available  <'rop  of  seed  inUi  com 
nierciid  pn)ducl«  in^^tend  of  utilizing  in  tbis  way  only  about  one-Uiird 
of  tbe  crop,  as  is  now  the  cuae. 
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LETTER  OF  TRANSMITTAL. 


U.  8.  Depabtmewt  of  Aoeicultube, 
Division  of  "Vbobtablb  Phtsiologt  and  Pathology, 

Washington,  D.  C,  March  17, 1896. 
Sir  :  I  have  the  honor  to  transmit  herewith  for  publication  a  Farmers' 
Bolletin  on  Bpraying  for  fruit  diseases.  Tlie  object  of  this  bulletin  is 
b  briog  together,  in  concise,  practical  form,  the  results  of  recent 
instigations  and  experiments  in  the  treatmeut  of  some  of  the  more 
tnmon  ftingons  diseases  of  fruits. 
BespectfriUr, 


Hon.  J.  Sterling  Mobton, 

Secretary  of  Agriculture. 


B.  T.  Galloway, 

Chief  of  Division. 
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SPRAYING  FOR  FUNGOUS  DISEASES. 


INTBODnCTION. 

ll  is  four  years  since  tbere  wiu  pubUalietl,  in  Parmeni'  Bulletin  Xa 
T.  a  summary  of  the  more  iniportatit  methods  of  corabatiiitraomeorthe 
dftttruclive  <liftea«(«s  of  fruits.  During  this  timu  niituy  itiiproveiucnta 
liiive  been  made  in  thi?  work,  and  for  this  and  other  rensons  it  Boems 
desirable  to  now  bKog  together,  In  brief,  practical  form,  our  present 
knnwlwlge  on  the  wibject.  The  qacstion  as  to  whether  it  will  pay  to 
epniy  tio^loug  since  been  answered  in  thi>  utBrunitivo,  soit  in  not  ducoh- 
«»ry  nt  this  time  to  enter  upon  any  arpuineut  iu  rvgard  to  this  phase 
of  the  tmbject.  It  is  furthermore  not  necessary  to  go  into  detail  as  to 
th«  relation  of  Apraying^  to  hygiene,  SiiflWrii  it  to  say  that  if  tlip  work 
is  properly  done  no  ilnnger  whiitevet-  lo  he-alth  need  be  »i)]>reheuded. 

PUNOIOIDES  OH  BKMEDtKS  FOR  PLAHT  DI8KASES. 

During  the  past  four  years  uumeroos  sohitioiie,  powderg,  ot«.,  have 
Ibeen   tested,  with  a  vieir  of  determining  their  value  as  economical, 

\ effective,  and  practiejil  preventives  nf  fuUKoitM  piiru-iites,  Whili:  a  nnra- 
I  ber  of  t.hei?e  prepiirationH  have  yiven  promise  of  Vithie,  none  have  been 
^  found  which  SU  so  many  requirements  as  bordeaux  mixturo  mid  the 
B]nmoDi:)c:d  solution  of  copper  carbonate.  Of  the  two  prepnrntions, 
^bardeuux  mixture  has  long  btren  reixtgni/ed  as  [lOHsesxing  the  moxt  val- 
lie  qualities,  and  it  is  probably'  more  generally  used  to  day  than  all 
Iter  fungicides  combined.  The  chief  points  In  its  favor  are,  (1)  itd 
Uiorongh  efl'ec'tivene-fts  as  a  fnngioide,  (2)  its  cheapness,  (3)  its  snfoty 
from  a  hytiientc  ittan(l{)oint,  (4)  its  harmlexKness  to  the  xpniyed  plant, 
ud  (■)>  its  beneficial  cQc-cta  on  plants  other  than  those  reaultiug  Stvm 
jibe  mere  pr«vention  of  the  attacks  of  para«it«s. 

So  fur  as  wo  are  nt  prewnt  concemwl,  therefore,  it  is  necesanry  to 
Dsiiitir  only  the  twu  lUngiciduu  in  <jite«lion,  setting  forth  tbu  recent 
)vement«  made  in  preparing  and  using  them. 

BORUCAUX   MIXTOnS. 

All  things  considered,  It  is  believed  thiit  the  best  results  will  be 
itaintMl  flmm  the  n.te  of  whiit  is  known  as  the  SO-gailon  formula  of 
ifi  pruiiOratiou.    This  contaiuH — 

r«tar WgalloM. 

pf  «r  tnlpb^t* 6poand«. 

Jnilitaked  Ume i  poaudB. 


to  (letetmitie  whetlior  the  mixture  is  perfect — tbat 

I  1>e  safe  to  apply  it  to  lender  fuliago.     To  accotnpliKb  tUis, 
ttwtt)  may  bo  nsed.    First  insert  tlio  bln(]«  of  n  i>enkiiife 
iuri*.  allowing  it  t»  roiuuiii  Llierc  for  at  least  one  luiDuLL',    If 

'plier  tonus  on  the  blade,  ot»  iu  otber  wordK,  If  tbe  polished 

of  tlie 
vtffs  tlio 

'  wipi'er  ^Wl  I*  ■    ^^B^  ^  - 

i  mix- 
lafe  and 
e  must 
.  If,  ou 
!  hand, 
■  of  ibe 
lins  un- 

is  »afe 

e  Uiat 


pla.S — Making  bvrdmu I  intKMire;  Pviirlnjt  lw|{eibar  t)i«lliiM  oUk 
>n4  a>pp«T*iilpluU^*ii1iili»D, 

tc«t,  Uowover,  some  of  tbe  mixtnre  may  be  poui-ed  iuto  an 

Haucvr,  mid  while  lield  bt^tweeii  tl>e  eyes  and  Ibe  liglit  the 

juld  bo  geutly  blown  upon  ibu  liquid  for  at  least  balf  a  minute. 

are  is  properly  made,  a  lliiii  iiellicie,  limkiiig  liite  oil  on 

water,  will  boKin  to 
form  on  the  Burfa^ie 
of  the  liqaid.  If  do 
pellic-Ie  forms,  more 
ii)illi  of  litue  ttbonld 
bo  added. 

Theforegoingdii-eo- 
tiona  apply  Lu  t-aaea 
where  small  qnanti- 
tios  of  the   mixture 
are  needed  lor  tnore 
orliwsiiiimediato  use. 
If  spraying  is  to  bo 
done  n]>ou   a    large 
Kcnlo,  itwill  bo  fonnd 
Riuoh  more  lunveui- 
jaomical  in  every  way  to  prepare  what  are  knotru  us  stock 
both  the  copper  mid  lime.    To  prt'paro  a  Mtock  Kolutioti  of 
julplmto,  procure  a  barrel  holding  00  giUloas,     Weigh  out  1«0 
Icopper  sulphate,  and  after  tying  it  ju  asack  susiwiid  it  wtliat 
ig  OS  near  the  top  of  the  barrel  as  iKWsible.    Fill  the  barrel 
»ud  iu  (iro  or  three  days  tbe  copper  will  be  dissolved. 


9iO  or  {tin.    The  horse-iwwer  sprayers  will  coot  MnS^pS^from  #Mpl 
to  Sll.'.'i  each.  #• 

Tl]4-rtt  nr«  miuiy  (kniiers  and  uLIiufh  vlio  ^mv  a  misiwDanwtuH  ltn«q{>4 
fruits,  such  1)8  11  few  grapes,  iieurs,  a|)|iltts,  etc. ;  iu  such  ciitws  it  in  ilesir-  * 
able  to  have  an  inexpensive  aiul  effective  apparatxis  that  will  answet'1 
for  the  vnrioiis  ttrojis.  Such  an  iipparatua  is  shouu  in  flg.  3.  A»  wiU 
1>i-  Kvv>n,  it  cnnisiKtf)  ol'  a,  rtiuall  force  pmiip  provided  ^riih  »  long  piix;e  of  | 
discharge  hosn  and  a  cyclone  iioz/Jo.  The  whole  uutlit  can  l>u  pumhased  I 
and  put  together  fot  $~>,  and  it  will  be  fonad  in  every  way  8U]>erior  to.l 
the  luany  foruis  of  liyriiigfes  on  tbo  marlcet.  The  pnuip  ix  strong;  andM 
damble,  and  although  ttniall  it  will  throw  a  Rolid  Btrenm.  tlie  size  of  m 
lend  iwneil,  for  more  than  30  feet.  It  may  b<^  uM-il  for  tiros  of  all  kindly) 
as  well  as  lor  vines  and  low-gi-owing  crops. 

Passing  now  to  the  method^  of  treatment  pro{>er,  we  may  coDAkIc 
Arst  some  of  the  more  iuiporttint  disetiM^H  of  the  grnpe. 

TBEA'XHENT  01'  OBAPK  DISEASES. 

The  priucipal  diaeanes  affecting  the  grHpu  east  of  the  Rocliy  Mou? 
tnins  are  black  rot,  dowuy  mildew,  ]H)wdery  ajildew^  aud  authrttenoso. 

llt^ACR   KOT.  ' 

Clean  the  vbieyard  thiiroughly  in  the  spring,  burning  all  triniuiiiiga, 
rotten  berries,  dead  leiives,  etc.  When  the  buds  begin  to  open  spray 
^itb  bordeaux  luixturc,  takiug  core  to  wet  the  new  (rrowth  aud  Onit- 
bcuring  wood.  In  ten  or  twelve  days  make  a  Recond  spraying,  luid  fol- 
)(»w  thitt  with  a  Uiird  ax  xwm  uh  tbu  IVuit  id  woll  8et.  lu  cased'  rainy 
weather,  additional  treatments  should  be  uiade,  at  iutcrvals  of  twelve  or 
filU'en  days,  iiutil  the  fruit  begins  t<i  show  signs  of  ripening.  In  aa 
average  season  six  treatments  are  uKUatly  neeeRSHiy  to  hold  the  dis- 
ease in  check.  In  ca«e  of  niacli  ruin,  however,  eight  HpruyiugH  would 
belter  be  given. 

As  a  iiio<iiftcatiou  of  the  foregoing  treatment,  the  first  thi-ee  appli- 
catttms  may  bo  made  with  bordeaui  mixture,  while  for  the  othert*  the 
amnioniacal  solntion  may  be  uKed.  The  only  advantage  iu  thiN  case  is 
tliat  there  is  not  so  much  liUelihood  of  having  stained  fruit  at  thu  har- 
vest. If  the  bordeaux  inisture  is  properly  made  and  applied,  tlieio 
need  be  little  trouble  A*om  tblH  murco. 


DOWKY  M1U»W, 


:u,  uiieiu    I 


[Downy  mildew  may  bo  sncccssAiily  combated  by  the  mctbods  rcc- 
oinmeudei]  fnrbhu'krot.  In  fart,  where  thetwodiseaKeRocenr  together, 
as  they  du  lo  a  greater  or  less  extent  throughout  the  grape-growing 
regions  of  the  eastern  United  States,  treatment  for  the  one  will  answer 
for  the  other.  Jii  some  sections  downy  mildew  and  brown  rot  of  the  ber- 
l-ies,  wbioh  are  due  to  the  same  fungu»,  occur  ulone,  and  in  )(Och  eascB 
tlte  autmuniacal  solution  will  be  found  an  effective  remedy.    The  fungoi 
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miTiluw  nnd  brown  rot  iiHnnlly  comos  nn  later  tlinit  tbo  one 

iig  lilai'k  iHit,  null  furilim  rciLMou  tliu  tr«-'atiiiuut«  urcd  not  be{;Iu  no 

where  downy  mildew  occurs  alone.     The  tli-st  spraying;  HhonUl  be 

)  t)Oon  after  tlic  froit  forms,  aod  otbc-r  applitMttions  should  follow 

tervaUof  twelve  or  lifteen  daytt,  aH  n^coninii^Dded  tor  black  ruL 

raWOBRV  MItJ>BW. 

\se  soldoni  does  much  iiuury,  oa  it  osnally  cornea  ou  late 

n.     In  refritmK  whero  it  is  ktiowu  to  prevail  every  year, 

Q8  of  uiunioniaciil  solulioii  will  doubtless  bold  the  parasite  iu 

Flowers  of  sulphur  ha«  also  been  Qxtcnitivvly  ui«ed;  iu  fact,  on 

IRr  Coo«t  aud   In  Krap- 


tfaiR    ix  almoAt 
dy  applied. 


the  only 


c. 


Is  i»  quite  a  serioux  dtscaso 
me  sections,  nod  »(>  yet  lia-s 
ielded  AH  rcndily  tn  treat- 

OS  other  ^rape  maladies. 
directlous  ^vou  for  black 
faoald  be  followed  in  com* 
^  this  ditttriktr,  iiKint;  bor- 
j^ULxtiire  ttu'oughout  the 
Hill  addition,  the  vines 
Wvc  carefVilly  examined 
e  thi;  leaven  put  out,  aud 
levcr  the  large  m-an  (flg. 
>oduc«<l  by  the  fungus,  are 

they  should  be  cut  out. 
,  FCsulta  have  followed  the  niw  of  a  Htmng  noliitton  of  iron  sulphate 
sd  t-o  the  wood  during  the  wintvr.  The  ttulutiou  may  be  made 
mrinir  a  pint  of  sulphuric  acid  a]KiQ  25  poundt^  of  iron  sulphate, 
lien  slowly  adding  •''■0  gallons  of  water.  In  no  case  should  this 
}0  be  uHed  after  growth  starts. 


Tia.  IL— A-ailiBcnou   nf  gnja  bir**.  aiua,  nuil 
■lorrlM. 


BCatlOE 


TB£AT3(CNT  OP  APPLE  DISEASES. 


the  several  dittcuscn  of  the  apple  aineuable  lo  fungicidal  tireat- 
,  Bcab,  bitt«r  rot,  and  the  powdery  uiildew  may  be  mentioued  as 
tbly  the  uiost  serious. 

fc  AI-PLK  «C*H. 

^Mrdeatu  mixture,  tuaking  the  first  application  liefore  the  bloR- 

ojien.    When  the  Uowers  are  «i>ening  (^pniy  uguin,  then  a  third 

whi-ii  the  fruit  is  about  the  Bize  of  a  pen.     After  this  two  or 

)  trt'-atjiiBMts  should  he  made,  the  uuiuber  depending  munewhat 

»«s  variety  treated,  the  weaihei-  (Mnditiona,  etc.    Ordinarily,  five 


FOWLS:  CARE  AND  FEEDING. 


r«T«o»roTioit. 

>- — ''ledUtribntion  of  dnmcstic  foirls  thronglioat  tbe United  States 
joiiei-ai  use  nuulenf  llicir  {irwlucts  timko  jwultry  of  int«rctit  to 
<  iiuiub^rof  iiea);>)«.  Bi'eMlerxaroi-oQtuiaiUly  Htriviiig  to  improve 
ivIh  for  some  partkulai*  piirjKwe,  utul  to  i-xcul  all  prviltKiiiMmrs 
lucioj;  iaat  wliat  tlte  market  deninuds  for  bcuuty  <ji-  utility; 
I  toofts  of  p<'oi)1k  look  nt  the  ponltn^  prodticl^  (M}lcly  as  iw]>i)l>iD$f 
ry  elemeiita  of  food  iu  an  economical  and  palatable  foria. 
.  cnniiiderable  time  each  year  e^gs  ;iri^  sought  insiteud  of  meat  Iqr 
»of  moderate  uicanH,  iK^^nnaeat  tlie  uarket  price  e^ga  ure  achcaper 
.  the  vnrious  kinds  of  frcslL  K«at. 
inombersof  tiu*  mral  population  livo  more  or  Ichr  iwilntod.and 
ttieouvt*iiieiit^  if  not  impotttttbltir  to  supply  fivdli  nif:it  ilaily  for 
aside  fraui  thut  nlaiigbtcreil  on  tbi?  farm;  and  of  all  lira  atork 
funu&Iies  tlio  luost  coiiveiuent  means  of  supplying  an  irxcctleut 
of  food  in  Bnitahlu  qnnntitio.t.  lliii^  is  particularly  tru«  dtirini; 
flint  itnuinier  inontlis,  irhpii  fresh  me.it  ■trill  ki»«'i>oiily  n  short  time  witli 
icoarenienced  u-sually  at  tlio  furuicr's  command. 

general  consnm|rfiou  of  poultry  and  poultry  prodncts  by  u«ar]y 

of  people  funusbc.-<  homo  market^!  in  almost  ovory  city  and 

rain  the  iruilcil  SrateM,  nnd  at  prices  which  aro  usually  remn  iicrativft 

rgofxl  Judgment  isi-xi'rcii>i>d  in  the  management  of  the  busiiicsH. 

AUli'->ut;b  fowls  require  as  wholcscHue  food  as  aiiy  clasa  of  live  stock, 

t>e  fed  }>crbnps  more  than  any  other  kind  of  animiils  on  uumcr- 

im  m^4mU  and  grains  that  xroukl  othenriso'bc  wholly  or  partially 

Tliesn  mtetlH  often  conbun  various  voed  Keeils,  broken  and  unde- 

'  '    '  "is,  and  i]n\*  flll'ni^h  a  vark-ty  of  food  M'bick  la  always  ad- 

I  profiuble  »tock  liiediug.    Thi-re  in  lesa  danger  of  iujnry 

t^ovltiyfrom  these  reftisdMeds  than  la  tbe  caoe  trith  any  otber  kind 

tuiraaln.     A.S  »  rule,  noxtonatveed  seeds  can  ho  feil  to  fowls  wil.hont 

IhvoC  diiufuntuutiug  tii(>  rux-ils  tkrotigli  tlie  mumuu,  which  it  not  '^vn- 

jnll;  true  when  tlia  weed  needs  ore  fetl  to  other  cloaaea  of  live  atockr 

l^ttieolarly  in  any  oouaiderable  quantity. 

SKtEmoir  OP  srri:  i»OB  ntitniKns  A3m  takdb. 

IWofleo  the  location  of  the  jioultry  Uoiums  is  thongbt  to  '-^  ■^*'  "•■'"■r 
^'"'('■irtiioce,  find  conMHiuently  is  given  less  coasidtratJon  i 

[oUujr  laru  bnildiog.    Froqueutly  the  other  buildings  uiv  UcMud 


I 


A 

;  will  be  nearly  approached.    Where  imtnral  favorable  comliticinB 
kt(t<1r»itiAf;c  do  not  oxmt,  (honiugh  uiiilenlrninngc  m\i  g{*  a  loag 
tud  Qtakiiig  tlie  nocemsary  ameudd  to  insure  Hucoess, 


co:tsTRtcrioN  op  houseb. 
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Tli<'  loatcrial  In  be  ased  in  tbc  LVinstrnctioii  and  tb«  iimiiDcr  of  bnild* 
ias  will  ueces&arily  be  ^vcrued  largely  by  the  climatic  coiidiMuoa. 

In  general,  it  may  bo  said  tlint  tlie  Iioasc  slioiild  provide  wiirni,  dry, 
T(JI  Uglitetl,  and  nolUvontilated  qnartvrK  for  tlio  fuwls. 
la  ttrOrr  tu  meet  these  reqairemciitH  it  will  be  nevessni^'  to  provide  a 
'of  with  side  w.illrt  more  or  Ipsa  impervious  to  nioislnro  and  foM, 

., lo  om»UKeiueiits  for  liRlitiiig  and  vcutiioling,  aud  some  nieausfor 

Urladiug  the  nioi8t.iirc  frum  beneath.     Where  |)erinancQt  builditigs 

*     '•>€  f*rtH-ted,  Boiiio  provision  should  be  jnade  to  CM-liidt^  nitM  and 

liid  fur  thii^  reason,  if  for  710  other,  the  strnrturi'.  ishonld  boi>iaued 

on  cement  vnUs  with  fouodation  below  the  frost  Hue.    Cheap,  effieteot 

''-  may  be  made  of  fimnll  fleld  Btone  in  the  fidlowing  luannrr:  Dig 

..■s  for  Ihe  walla  btlow  the  frost  Hue:  drive  two  i-ows  of  stakes  in 

Ibe  livDrhes,  ouo  row  nt  each  side  of  the  trench,  and  board  inside  of  the 

btukr^     Tlie  boards  simply  bold  the  etouea  and  cement  in  place  until 

[lie  cctnenC  hardens.     Itough  and   uneven  boartla  ^vill  answer  cvury 

pnrpose  e!ii'ept  foi-  tho  top  ones,  whieb  should  havo  the  upj»er  edge 

UraJght  aud  bo  placed  level  lo  detennino  the  top  of  tho  wall.     Place 

two  or  thxeo  layers  of  stone   in   tbo  bottom  of  the  trench,  pat  on 

criueat  mUed  rather  thin,  and  pound  down;  repeat  this  operation  until 

(lie  desired  lieight  is  obtained.     The  top  of  the  wall  can  be  smoothed 

Bff  with  a  trowtd  or  dttehiug  spade  and  left  until  the  ceiueut  beeomea 

bard,  when  it  will  be  ready  for  the  building. 

The  boitrda  at  the  sides  may  be  removed,  if  desirable,  at  any  time 
altur  tbo  ecinent  beeomea  hard. 

For  tho  roldtT  latJlades,  a  house  with  hollow  or  double  side  walls  la 
to  be  preferred  on  many  accoantx,  atrhongli  a  solid  wall  may  prove 
qtllto  fiatisfactor}',  particularly  if  tho  building  is  in  tho  hands  of  a  skilled 
poaltryman.  Imperfect  bnihling«  and  appliances,  when  under  the 
Biimiigpment  of  skilled  and  csperieueed  men,  are  not  th4»  hiudranco.^ 
that  tbey  would  bo  lo  tho  amateur.  Diiildings  with  hollow  side  walls 
are  wanner  in  winter  and  ronlcr  in  summer,  with  Ic*s  (Yost  in  sovero 
weather,  and  leas  resultin;;  moisture  when  tho  temperature  moderates 
«a(Qe)ently  to  metL  the  frost  froni  the  wnlU  aiul  roof  of  tho  honae, 

A  rheap,  olDeient  luniKO  for  latitudes  south  of  Xew  York  may  be 
made  of  two  thicknesses  of  rough  inch  lumber  for  the  aide  uud  end 
walls.  This  siding  should  be  put  on  vertically,  with  a  gowl  (juality  of 
tnrred  bntlding  paper  bctwceu.  In  coustructing  a  building  of  this 
kimt.  It  if)  naually  li«st  to  liail  on  the  inner  layer  of  boards  lifHt;  then 
put  0!)  the  outside  of  this  layer  the  linildiiigp:ipcr  in  siu'h  a  nuiu  tier  that 
the  whole  surl'ace  is  covered.     Whi're  tho  edges  of  tho  p»|K>r  m 
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llbtirnt  lop  Hhoalil  bo  eivcQ,  the  object  briug  to  proven  t «» i 
UroftK  of  air  in  severe  'W«ntber.     ^ail  tbe  twrood  tUickness 
oil  tUe  biiiUliiig  pnper  bo  it^  Id  break  jaiots  in  ilia  two  hnanl| 
scIocLing  bimlwr  for  siOmg,  it  is  heat  to  cboosc  boards  uC 
widtb  to  facilitali'  the  brt-iikiiij;  of  joints, 

III  cuiistructiuf;  a  rouf  fur  a  bouso  iu  the  colder  lutitntlf 
courses  iniiKt  htt  purHiied,  either  Ut  4H>il  the  liuiiilu  wiUi  aoatu, 
to  exclude  drafts  or  to  jilnci^  tbe  roof  bonrcU  L-lnse  tngt^clier  4 
tlioroiigbly  with  tacn-<l  painT  bi-fori.'  ^tbinsHug.  Tltr  urdittaqj 
r<x>f  is  ttMi  opcui  for  winily  trcathvr  wlu-ii  the  imTiutry  is  at 09t\ 
»,>ro  murk.  Tbo  fowl«  will  uudiiru  sovt^n-  wcnllur  witl 
tniui  Irosted  uoubii  ur  waiUui  if  tbcru  nre  no  drafts  of 

lay  well  dnrJtig  tb«  vint«r  i 
tU«  houKOS  »ro  warm  t^iioiigfi 
Lbc  Biugle-eomb  vaiietifs  do  4 
from  Do«t  bite.  WbtMnn-er  t^ 
or  \rnttles  are  froztnj.  Lbe  lo^ 
rreaw^L  rgg  proiliictiua 
ntbuir  Ibau  aeruiiis, 

I'igiire  1  reprt-soutft  a'' 
eOleicnt  lupt^od  of  buililiag  M 
b«ii)ii>  with  a  bolliivr  nuIv  wd 
Kill  iniiiy  bu  a  :j  by  U  »r  IJ  by  S  ed 
]aid  Hat  on  tlie  wall  or  foaodj 
2hy2  strip  is  muIihI  at  Ike  Mif 
to  giro  tb4<  »iz«  of  the  KpnMl 
tbu  boards  nrhicb  conatitule  q 
walla.  A  2  by  3  si-autliiiff  m1 
wtso  f'vrms  tlio  pUit^,  and  to  i 
boards  of  tbc  aide  vulU  ani 
Tbea*-  boanta  may  be  of  Tau{k| 
if  economy  in  biiiliUiiff  i&d«ii| 
eo,  Ibo  iimor  boarding  sbonid  I 
oil  first  and  crnvcred  wtth : 
iiig  pa|.>er  011  tbe  aide 
tvitbin  tholiollow  null  v1 
Ing  ia  completAi].  Tbts  building  papiT  ia  to  bo  bdd  in  jd 
or  stripsoftbia  boards.  If  only  muall  tiailaor  lai-kii  an-  n.sM,tk 
n-ill  loar  aronitd  tbc  miil  lifudK  when  <lauiii  uiid  wdl  imt  t^lay  n 
Tbe  crackii  Itetireeu  tlii;  boards  of  tfao  outsidu  Warding  in»r 
ftrtfd  witii  inexpensive  battens  if  tbey  arc  nailed  at  freciuratt  ii 
n-itb  »mal1  naits.  Ordinary  building  lath  will  nnHwer 
adiidnthly,  and  will  last  many  yt'an*.  iUlhougb  Uiey  arc 
as  lienvier  and  mora  oxiwuaiva  stripa.  The  tarred  paprr 
bonnlinu  iind  tbe  battens  uii  ibe  oiilaide  inahe  two  wuUa,' 
vlous  to  wind,  witb  uu  air  ;ii^ace  betwixiu  tlimb 


..  ..'^j.-  .ff  .■*«?- ....1.' 
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Vn.  1.— WctDod  of  bnfldlus  B  poultry  htmm 
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Tb  nrepoTLOg  iiIbus  for  a  Imililini;,  one  of  thti  first  i|iit»tion8  to  be 
^1  upauis  Um  aixc  Bud  Inrm  uf  tlio  lifmjw.  If  tbo  biiiltlitign  aro 
iv  with  tb«  comera  right  angles,  Uiere  ia  iiofurtn  eo<*i.'uno(nical  asa 
biulding.  Tbt8  form  will  Inckno  moi-o  ftipiaio  fiwtnrtluor  t^pnud 
ta  fiTGii  amonnt  of  Ininlier  tban  any  other,  bnt  for  riome  reasuttii  a 
bnitdinji:  u  not  no  wcU  adapted  toi  fowls  aa  ouo  that  i«  aioch 
ibMi  irt4)P.  It  U  essential  to  have  the  diflerent  petiftordHisioria 
«  lo  anaoged  tb:it  t-acb  mie  u4tl  r^colvo  as  much  Huiili^ht 
.  ,-.  — ^ ,  ami  to  secure  this,  some  sacrlAcc  in  eeooomy  of  bnildi 
■ml  Im  made. 

TImirril'  :  ~  n  boildinf  one  sturrhigbtiuid  uot  lc»»(liaii  1(> 

aamthon:  '  ;ile,uud  as  loug  aftvirmuastaiiovH  rvqiiirv.     lain 

CBMa  a  baildiiig  Qrom  30  to  00  fevt  \aag  mwHn  all  requirements.  If 
fin  docx  Dot  Ri^'R  nHim  r:iout;li.  it  ia  boiler  lo  cniisLnu-t  othrr  biiiM- 
.bga  lltau  to  extend  <n)0  bnildiug  for  more  than  Ck>  feet.  It  luu^l  l>o 
rmemberod  that  each  pen  in  tbo  building  ttbould  have  a  8e]tarnte 
yanl  <<r  rnii,  and  Ibnt  a  xteii  shouhl  nut  1>e  inude  to  iic«xi<Dtaodato  more 
than  •"»!  fdwls.  i>r,  better.  30  to  40. 

The  building  HhotUd  cxteud  nearly  east  and  weflt  in  order  that  »a 
Wm:h  tuxnshiai*  as  pe^i^ibla  iiiny  bo  nilBittod  lliroiij^'h  trindoTCa  on  Ibo 
■oath  side.  The  vriiidnH'H  ithoiild  not  \m  l:irgu  nor  nioro  than  eno  Co 
■niy  ft  or  10  fret  in  Icu^'th  (uv  n  Uonnc.  12  feet  wide,  and  about  17 
fafbca  from  the  iloor,  or  ut  sut-h  height  thut  as  much  suiiNhiuo  nn  ima- 
siUo  will  be  tlirowB  on  tbo  floor.  Tbo  size  and  fonu  of  thu  windows 
«ffl  dctCermiue  quite  Inrgely  their  lornii'jii.  In  ull  jxttUtry  Iiouki'!!  in 
mid  Intitndea  tfao  windows  !<hoiiId  be  jdaeed  in  such  a  {MtKitiun  that 
AiBf  will  Ktve  tlie  most  sunshine  on  the  Iloor  during  the  severe  winter 
'  >.  One  of  the  oonrnion  mistakes  i«  in  putting  i a  too  niuiiy 
iT»).  While  a  bnihiing  that  admits  plenty  of  sunlight  ib  tho 
winter  time  is  dc&irablc,  a  cold  one  in  c'<iually  undesirable,  and  win- 
duWH  am  a  5onrro  of  riuliiition  at  night  utilexs  Minttcrs  or  curtains  nro 
pnivklc'L  Gliding  windows  arc  pici'ciTed  ou  luuuy  a<'(;oiints.  They 
esn  bn  partially  opetitjd  for^'entiluliun  on  wiirtu  daye.  Tho  boM  or  rail 
oo  whioh  th«  window  slides  shunld  be  made  of  scTemI  pieces  fhstcned 
on  inch  or  so  atavt,  tlu-nngh  whirh  openings  the  dirt  which  is  nnre  to 
ari-autolatc  in  [loultr;  bouses  nay  drop  nud  innnre  IVee  roovemeuC  of 
the  tvludaw. 

Sotno  mennff  ofTCUtilntiog  the  building  Hhouhl  be  jnovidod.  A  ven- 
tllalor  thnr  can  be  opened  and  dosed  at  tlio  will  of  tho  iiLtctidant:  will 
jivegotMl  results  if  given  pi-oijcr  iittcntion,  and  without  attention  no 
Tftntnator  will  give  tho  best  results.  All  v-entUatoni  that  aro  in  contiou- 
ohk  operation  either  give  to')  uiadi  vcutUutlon  during  oohl  and  windy 
weather  or  nnt  enough  during  still,  warm  days.  As  a  rule,  they  jjivo 
too  much  ventilation  at  night  and  too  little  during  thr  \\.  '•* 

Of  the  day.    Ventilators  are  not  uceded  jj^^^aa^gi^aaa^^^^^u 
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daring  tlic  first  warm  days  of  early  fiprinc,  iind  whenever  the  tcmtHTai 
rises  iibm'o  frocxiDg  during  Iho  winter  moiillis  boiuo  rcDtilatiotrdhi 
be  providwl.  Houses  Avitli  niiigle  walls  will  becoino  q«ito  frosty  on  t 
iiisido  diiriu;^  Kovero  wt'iither,  wliiolt  nil]  caii.sc  coitKidernblo  daitipiicss  ^ 
trltcnever  tlio  U'liijienitiiTe  ti^ks  Kiifnt:i«ii11y  to  thuvr  oiiL  all  ttiu  froot  d 
of  tho  Rido  Willis  and  roof.  At  tliis  iiiuo  a  ventilator  is  most,  iiecdod.  J 
A  ventilator  in  tlin  Iiigli«»t  pnrt  of  thoroof  that  cau  l>c  closed  tigbtlf  A 
by  inpans  of  cords  or  clttiins  niiswers  tho  purpose  admirably  and  may  H 
be  coDstmoted  witli  tittle  RXp(!iis(>.  Tbu  e;isi;  and  ninvenicute  of  opera- 
tion aro  importaiil  iwiut*,  and  sbould  not  be  neglected  wben  Ibe  bnild- 
iug  in  being  constructed.  It  is  a  simple  niiitt^r  for  Mic  attcudaat 
to  open  or  clo^  a  voutilator  as  be  ixi&scs  through  the  bou&o  if  tbe 
appliances  for  operating  it  ar«  witbiit  easy  reneb.    Figure  2  repre- 

sonttt  Hu  efnciuiit  and 
easily  operat«d  v«iit 
later. 

I'KncirKf.. 

l*ercliea  mIiouUI 
not  moi-*i  tliaii  2^ 
from    the    floor, 
sboiihl  all  be  of 
mxm'  bdgbt.     Mi 
fowJa  prefer  to 
as    fur    abovu    tl 
ground  as  possiblo^i 
order,  witliout  doal 
to  be  more  secure  I 
tbeiriiatnriil  enemies; 
but  wlieu    fo-uU    are 
protected     nrtillcially 
from  skunks,   mitikii, 
foses,  el*'.,  a  low  jiercli 
is  just  na  safe  and  a  great  deal  better  for  the  beavy-budied  fowls.    It 
must  be  bonie  in  ninid  that  the  di»tnnco  given  at  which  ]>erche.t  should 
be  placed  fitiiu  tho  Hoor  apjdics  t<»  uU  breeds  of  fowls.     It  is  true  tbat 
some  of  Ibe  Jrediterniuean  fowls  would  not  in  any  way  be  injured  id 
flying  to  and  Itoin  the  perches,  but  somo  of  the  heavy  bi-eods  would 
find  it.  alinnst  impossibli;  to  reach  high  perches  and  would  sustain  {tosi- 
bvb  iujurieH  in  alighting  tm  Che  floor  from  any  considerable  ele.vnlion. 
Coii?oiiiont  walks  or  laddertt  can  be  constructed  which  will  enable  tho 
largo  fowls  to  approach  tho  perches  without  great  olTort.  but  there  are 
always  times  when  even  the  most  clumsy  fowU  will  attempt  to  lly  fW>ia 
tlie  perch  to  the  Htxtv  and  como  down  with  a  bea'X'y  thud,  wbicli  is  often 
il^jnrious.     And  furlbcrmnro,  laddrrs  or  stairit  for  the  easy  ascent  of 
'la  uru  aiuru  oi-  less  of  a  uuniaiice  in  tho  poultry  Uousc.     The  ideal 
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.  nrraiigetnc-nl  »jf  tlio  lioiiw;  it*  to  liavn  everything  that  is  lu-oded' 

iuplt!  a  (bnn  an  postiiblo  aud  iioL  fn  conipUcjiti!  tlic  urr.iiigcuioQfc 

■  ^sai-y  nppnratuB.    The  fewer  nnd  sidipli-r  tin;  itit^rinr 

10  easier  tlio  lionsocnii  bo  kept  cksiii,  iind  the  gronter 

•r  s[K»cn  nvutlabh*  for  ihi)  fowls. 

\  Ibi-n'  is  no  n^OHon  irhy  lill  piTi'hes  Bbnnlfl  nut  \w  plact^l  near  th 

r.     Murablv  [fcrchrd  >ire  to  bo  preferred.     A  J  by  3  ecuulliiit:  hu 

.',  ivith  tUo  upper  tionicrs  rounU<'*I,  answers  every  parpode  and 

...^...  ~  ..  HatiHlartory  percli.     7'ho  perolios  should  bo  ilrui  nnd  nut  lip 

or  pjck.    TliL*  f«rm  of  tlio  HciLQtliii;;  iuak«s  it  caity  tn  sevnri?  them  lirtuly 

su>l  .nill  have  tlieui  removable.  I 

L'lidt-Tueitth  the  perches  shoold  always  be  placed  a  smooth  platform 

(o  eatch  tbu  droppings.     Tliis  is  necessary  for  two  reasons:  the  drop. 

'  ro  v:dnabIo  for  fertilising  pnrpose.s  nnd  ought  not  to  1>o  mixed 

■■  n-  litter  uii  the  iloor;  then,  ti>o,  if  the  dropping*  are  kept  seiw- 

tatA  and  in  a  convenient  place  to  remove,  it  is  uiucli  easier  to  kcvp  th 

leun  than  ^'Ii«n  ihoy  aro  allowed  to  la'eoino  more  or  lens  scat* 

'/  Mhi  tramping  :iud  Kt^rutijiing  of  fowlx.     Thu  diNtaure  of  tha 

platform  fhitn  the  perch  will  l>o  eovemed  Komowtint  by  thu  means 

-    '    . ,  d  for  i-emoving  the  dropp>n<^8.     if  a  broad  iron  Kliovel  with  a 

[y  straight  handle  is  utjcd,  the  space  belwoeu  the  platform  and 

liis  nce<I  not  Iw  moro  than  (i  inches.     The  droppjags  should  be 

Ted  every  day. 

lu  consLmctiag  uest  boxes,  three  itciiois  slioidd  1>c  kcjit  conHtantly 
m  mind ;  ( 1)  The  box  Bhouhi  be  of  sncK  a  nature  that  it  i-an  be  readily 
Hcaitcd  imd  th-^rougbly  disinfected;  if  it  is  romovablo  so  that  it  <:aii 
tniuUen  out  of  donrR,  so  miteh  thol>etter;  (2)itshon1db»pIa4'e<l  in  the 
tirk,  ■>r  whtiro  ttiere  is  only  just  Kitflli'ifnt  light  for  tlio  fowl  In  distin* 
fiiLHli  ilie  uest  and  nesteg^;  (.?)  iberoslmidd  be  plenty  of  room  on  two  or 
Ihrce  aides  of  the  neat    It  isa  wclMinownfact  lltat  Roniolietifl  in  seek- 
ing a  ne«l  will  nlwayttdrivoofl* other  lions,  no  maltpr  how  many  varant 
■(>»tB  iiioy  tic  avnihdde.     If  the  nest  is  im  arranged  that  it  ran  be 
spprnncbed  only  flrom  ono  iddo,  when  onu  hen  is  driving  another  A'ota 
Ute  netit  there  is  likely  to  he  more  or  tes-t  of  a  lonibat^  the  resnit  of 
whirU  i»  ol^cn  a.  hruken  egg.    Thi»j  perhaps,  moro  than  auy  other  one 
thinjr,  leads  to  the  Vie«  of  I'gg  eating.     To  tho  writer's  knowle<lge,  the 
habit  of  egg'  exiling  is  imt  enritnu-le<1  where  tlio  npsts  are  arranged  in 
llw  dark  and  open  on  two  or  tlireo  sides.     Xeats  for  boglionis  or  llaui- 
burgH  may  l>e  made  of  Cinch  feiuo  boards  nailed  together  so  as  to 
fwai  l>oxea  8  by  10  infliea  and  C   in»;hes  deep.     Where  perchoii  aro 
nnnuicud  witli  thu  plalfunn  underneatii  to  catidt  the  droppings,  ns  pre> 
df.s«Tibed,  ibe  nests  may  Iw  phH-ed  on  tin*  (loor  inidenienlli  this 
I         .  ;ii,  the  opening  in  front  irlused  with  a  dmir  which  either  letH  down 
from  the  top  or  liftfi  from  the  bottom.    Where  nesto  aro  pltH-ed  sldo 
bf  sidu  it  is  ne(W68ury  to  have  tho  t*'^^'^"''"  bulween  Lhuni    r      Hi 
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ciont  lieiglit  sn  tliafc  it  will  bo  imiiuwiililu  Air  a  lien  to  dti 
oiie  neat  to  auutbur.     Wliencvcr  tbo  iiest  bosus  arc  fill 
iie«t  matciiul  tbiU  a  licn  can  draw  tiu  ctig  Irum  uao 
HUiue  uf  LIje  eggii  luti  likuly  bi  1>e  brukBU. 

Diujiiti.xn  BQVsm&iKa. 

Onu  nf  tlie  ilifflcult  iirobletna  Ibr  tlio  ponttTyiiinii  tn 
eaailj-  prtivide  pure,  ft'csb  water  for  his  rovrltn.  Many  pal 
which  lire  on  the  mnrkct  aro  nntom;itic  jtnil  keep  bofol 
ocrtniii  qiinntitj'  of  wntcr.  Under  certain  ran dl dons  tlH 
sci'\'(!  nn  lulinirablo  purpose.  TTnder  more  .-iilverfw  cnnditjoni 
tbcMT  pitteiit  (Tiinlrivitiices  fnil  to  g'ive  ftiitisAietiou  for  tbu  itimi 
that  it  is  impossible  to  beep  tbeui  clenti.  if  lb\rls  n'<K%  fed  o| 
grain  nnd  tlio  xrcotlier  was  nlwnjrs  cool,  it  voald  ^^o  a  «rai| 
eusy  mntter  to  provide  KUisfiiiMory  itntoiiiatic!  drinking  ftuifl 
as  suft  fiMid  fiinn.s  a  rf)ti.sidurab1c  ]M>i-timi  itf  the  diet  fur  )a] 
aiid  liitteuiug  fowls,  these  fountaiua  ore  necessarily  iitoro  or  K 

and  in  warm  Toatber  sofl 
nnfit  Tor  ase  ns  drinkii 
nn  nccoitnt  nf  ibu  Cui 
disngreenblo  odor. 

A  siraplt\  whiflej 
mont  maybe  made  afffhl 
nn  nnlinary  iniik  pun  oni 
Mballnw  box,  the  Utp  itf  «i 
he  -1  or  o  itu-lies  lYout  I 
The  water  or  milk  tu  bo4 
tJie  fiiwl  id  tu  be  plwMdl^ 
Over  the  i>au  iM  p1iM«d 
L-over  Hnp|»ortcd  ou 
nbont  S  iuclieii  lony, 


nkinjE| 
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irtn.  3.-nrinklig  fbiuiatn. 


coTer  CO  that  tlioy  oro  about  2  incites  npurt,  the  hiw«r 
llii'box  which  ritriitt)  the  Nnppiirtuf  tJiupnn.    liiordBr  to 
pan  it  will  be  uer«»sarj-  for  the  fowls  ti>  insert  tbeir  I 
tiieae  striiMi  of  lutb.    The  cover  uvor  Ui«  ]Ktu  nnd  Iho  si 
tiio  aides  prevent  the  fowl  from  fouling  the  rviaar  in  wny  ii 
in  th<>  [U't  of  driniiing.     Where,  driiikin^  pmtK  of  tl)i»  Iti 
1h  very  eiuy  to  rleaiitte  and  ttcald  them  witb  liot  vrw 
demands.    This  lUTmifreiiieu t  can  Uf^  cnmed  a  lilUo  fnr 
tt  pan,  or,  what  n-oidd  be  Htjll  Iwitur,  a  loufjT  narrow 
Uke  a  tin  bread  tmy,  ou  a  low  nhelf  a  few  incbea  fVoui 
biugiug  tbo  cover  to  ouo  uidu  of  the  ]Hitdtry  hoiue  so 
tJppod  tip  in  front  for  the  romoval  of  the  disli  or  for 
water.    (Swi  Jlg.3.)    Wb:it4tv<>rde\ico  is  need,  it  must 
uuL  of  irev  access  to  the  fowls  at  alt  tinioD, 


Timicssaiy  to  provitle  dust  baxeit  for  tlio  Tnvtls  diiriu(*  tlie  >rii]t 

if  thi*y  ttre  to  be  kept  free  from  lice.     If  tlii^  snil  iii  tlia  y.tTx]t  ia 

iy  (Iry  uikI  ]inriin»,  ;ibaii<l:iiit  ogifHirtiinitics  will  1>L^  liml  fur  dust 

during  Ibo  wnrm  riiimmcr  inontLa,  but  duntig  the  late  fall,  wjn^^ 

asd  early  tcprini^  some   iirtilicial   proviKkm  niiiKt  be  mode    .^M 

ativcly  Km:in  box  n-ill  iin»i\rt'r  llio  piirpoiM?  if  tlie  atifiidant  is 

g  to  e>vo  a  littlo  Htlcntioii  to  it  c-wh  day.     Tlie3e  IwiYfx  slionld 

&o  tbat  tUcy  vill  receive  somo  Runsltino  on  cai-k  bright  Uaj^fl 
be  kept  w«ll  (III«d   wiLb   lno»n  Iiito  4-arI.li.      llond  dimt  procured 
{;  tba  bot,  dry  iiiuiiLli!4  of  July  mid  Aii^ist  from  lunutt-trnveled, 
tmbi  haA  no  iHip«rior  fbr  tliis  iiorpose.     Probably  tlinro  is  no  way  i| 

tbe  -ponltry  man  cau  betJur  coiultaC  tlio  body  louxe  t)ta»  by 
fHiBj;  ilosc  boxes  fur  lilu  fowlK. 


TAJCDli    OK  PABKa. 


I'oled 
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Whore  fuvU  MV  kttpt  in  ronfitieineut  it  will  be  iVmiid  1>eHl  u*  provido 
Mtdnnr  runs  or  yards  for  tbeni  during  the  siiiumer  inoutbs.  HI 
Ibstn  free  aci.-#iu<  to  tht'.<u*  ynrdi^  vrbencvcr  tbo  ^ro:ltllcr  will  permit.  Xli' 
ifcwt  economical  liiriii,  everytbiDjf  eousidered,  for  n  poiiUry  yard  is  oil' 
bwli  longer  than  wide.  Two  nids  wide  and  H  i-uda  luni;  is  KulltrieuC 
tr  54)  (bwtti.  Wbenerer  a  poulrry  plant  o'C  considerable  size  is  to  be 
niiibli»be<l  it  '\Till  bo  fonnd  most  econnmtc-al  to  nrrango  tbo  yiirds  F.ide 
id*!,  iritli  one  cud  at  tlio  ijoiiltxy  lions*.  Tbo  fODCc*  wUirL  iu<-l<>«o 
yniils  niny  bn  miule  of  jMiullrj'  notting  or  piekets,  nml  should 
bo  at  le4wt  T  feet  bigh.  In  either  caae  lb  Is  boat  Ut  have  » lioai-d  at  tbe 
boic/jm,  for  [winietiinc»  it  irill  bp  dr.sirnblo  to  givo  (juito  youiig  rbii-kens 
tlm  run  of  tlicso  yards.  If  the  i>uuitry  yard:^  aro  vonslmcrtocl  »s 
dwrribed,  tlieru  in  RuRicieiit  room  for  a  row  of  fruit  trees  down  ( 
.  I  of  tbo  yard,  and  still  )ea^-o  nmpio  room  for  borse  cnlti>'atioii  u 
-idf,  «itlicr  with  one  or  with  two  ]ioits*m. 

r.  j-ardii  uro  to  bo  kept  tlioroutjbly  cultivated.  If  tliousbt  has 
gr-.m  ruuy  Iw  Hown  befupo  cultlvatitm  to  fumi^iti  part  of  tlin  preen  fr 
(i>r  tb<>  fnwlH.  Of  :dt  fruit  trees,  probably  tboro  nro  none  tbatnre  iiiitro 
ble  for  ttie  poultry  yard  than  the  pbiin.  The  droppings  of  tbe 
b  will  mannm  Ibo  trees,  iiud  tlio  fowLs  as  inisoct  ilostroyers  perfovrn 
ftgrottJi  oflSce  in  prot«ol!iDg  plums  from  the  curcitlio.  Alter  tbo  trees 
aw  (ini.'e  well  H8iahli>tlu>d,  a  t-rop  of  pluma  slioubl  ba  jieonrBd  ninirly 
Bvrry  year.  These,  too,  will  rei^niro  no  extra  cultivation.  Tbo  plum 
tncs  iierfornt  a  valnalde  servioo  in  ])ravidtn^  sbndo  for  the  fowls. 
Wltei-o  trecB  are  not  aviiilaidr,  suiitluwcrs  may  b;>  used  for  tbifl  pur 
»HJi  :i  couaiderablo  dcj^rco  of  Batiefacilon.  However,  some  protocti'v 
wnM.  \vi  ^iveii  the  pbintA  until  they  are  wj*]!  establiidiodr  and  oven  tliei 
tony  plant.s  -will  be  destroyed  uuleaa  tbo  fowls  have  au  abiindanro 
Itceu  loud  a!  I  tbo  timet 
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Hamlinrgs  nn<I  Leghorns,  if  fhcy  nro  fpoqnontly  moved  fVomj 
to  auotlior,  xrill  Mimetlnips  give  the  owuer  (HnisideraliUt  troal 
iug  over  fence^  ctcti  (IioiikIi  tlipy  iiro  7  foct  liigb.     If  it  w 
place  tlio  (oyrU  whou  tbcy  arc  quito  youtig  in.  tho  yard  vchvn  i 
to  remain,  mnch  less  tronble  will  Ih)  txpciioiicpd.     It  Iiaat 
uolitied  that  lieos  would  remftiii  poacpfwlly  in  tlio  y;ir<I  wliere  I 
been  reared,  but  if  moved  to  anotber  yard  would  give  tbc  oi 
or  less  trouble  by  flying  over  the  inclosiif©. 

SBLHCTipN  OP  BEKBUS  XSQ  ItKEKDINO. 

A  mi«l:iko  i&  ofleutiines  luiulo  in  selectiug  fowlsof  n  h 
guited  for  tbe  purposes  for  wUicb  tbey  mti  to  bo  kept-  If  cgj 
tiou  is  tbu  all-im]Hirtaiit  iKiiiit,  it  is  a  most  serious  mistake  U 
brccil  of  fovlsthiktiii  notnotod  for  th[s])ro<Iuct.  If,  on  tlicoll 
tnwil.  is  tho  filiiitf  object,  nn  expensive  luistiito  will  be  luadi;  it 
tbe  beavy-bodied  fowls  are  rbosen.  Tbo  small,  active,  ncn' 
producing  brccdit  i:an  not  (viinpoto  witb  tbc  larger  pblrfpnatia 
for  meat  produotlou.  Xheu,  too,  if  fowls  are  kept  for  both  i 
meat  production,  somo  breed  of  (bo  midiilo  class  should  h 
Tbose,  wbile  tbey  do  not  nttiiiii  tbo  ^rcat  tuxo  of  tbo  Asintict, 
cieutly  large  to  be  reurcd  profitably  to  supply  tbe  Litblu  wttli  l 
at  tbc  sunio  time  lutvo  (bo  teiidem-y  for  egg  pi'OiUiction  dcvrlu 
cieiitly  tu  prodrtco  ;i  gooilly  luimber  of  e^g^  during  tbe  y 
Wynndottes  and  Tlymontb  Itocks  arc  good  illustrations  of 
fowls,  VrHiilu  iiidividuiils  of  tbese  breeds  bavo  uiadv  excell 
in  egg  production,  (be  reconls  of  largo  nunilicrs  du  mit 
favorably  witb  tbo  egg  production  of  tlto  Meditcrruuctiu  fow 
tlio  so-called  Meditcrrauenii  fowlo  bave  n  great,  tcudcucy  to 
production  and  i-etiuirc  ouly  tbe  proper  food  and  caio  to  proi 
i»  abuHdanc«. 

A  serious  mistJkko  is  also  uio'lc  in  selecting  fawls  for  breo 
poses  and  in  selecting  eggs  for  balcbiog.  On  ninny  famis  tl 
is  to  select  eggs  for  liiitcliiiig  during  tbo  Ri»riiig  mouths,  wb«i 
of  tbo  fowls  arc  biying.  "So  luatt'Vr  bow  poor  »  layer  n  bei 
tbo  c1iauc«3  ai-o  tbat  most  of  tbo  eggs  wilt  be  produced  Ai 
Btu'ltig  and  curly  kiiiiuhoi-  months.  A  Ueu  that,  ba?  laid  m 
during  the  wiiiti'r  ntuntlis  is  rpiite  likely  to  pmdncc  fi-wor  r^ 
tbo  api'tiig  nud  curly  Numniur  moiitJis  tliaa  one  tliat  comiDctu 
on  the  approacb  uf  warm  weather.  Springtime  U  n  l'  '  -i 
egg  proiluction.  All  fowls  Ibat  prudnee  auycjuiuiti-  .  n 
eggs  diuiiig  tbe  year  are  likely  to  be  laying  nt  this  time,  il 
fore  plain  that  whenever  eggs  are  sclerted  in  tlio  springtiii 
flock  of  mixed  hens,  ecmjwseil  of  some  good  layens  aud  an 
ones,  a  larger  per  cent  of  eggs  will  be  obtained  iVom  tbc  p<' 
tlmn  at  almost  any  other  season  of  tho  year.  A  serionri  » 
tliercfon^  made  iu  breeding  largely  fnun  tbo  unprofllabb-  fowU 
over  it  is  imssiblc,  fowls  1bat  arc  kuowu  for  tbc  great  uumtir 


art*  pmcjnrw!  ilnrinjr  Ihf  yrar  Rlonld  \h-  sf-Iecti-i]  for  tho  In-rwling 

Wliilc  it  will  bo  nlniiixt  tmp(iiciti)ili\nn4  c<Ttiiiiii}- )riij)nictiru)>li>, 

Uh   uta}iirity  of  rasen  Ut  kivp  indfriiltiaJ  r^canLs  ot  egg  prodiu-lion, 

'ion  maybe  niiul«  that  will  euabU*  thf.  hrecjfrto  improve 

,  -  „ifatly. 

two  tilings  npcesaary  to  jipoiliico  largo  ijiiantilies  of  frggs  with 
-nint?;iri  fi)wlsnre:  (!)  Pixtpor  fcM»(t  :>ii(l  ruro,  utiii  (2)  n  Rlrong 
11,  ivliirti  trill  riiiiblt'  I  lie  Co\v]n  to  digest  and  »s>^iiiillate  a  large 
it  of  food;  in  otiter  words,  fowls  Bo  strong  |>tijKiciHlIy  that  they 
itftod  forving  for  egg  prcHliiction.    In  lliis  relation,  wc  iimy  look  ut 
1  as  n  mut-'biiie.     l(  tliat  macliino  is  so  strong  that  it  <>nii  bo  run 
Ihll  capacity  all  llic  (iiiie,  tntirh  greater  proUt  will  bo  dcrivctl  tltiin 
bo.  run  at  it»  full  capiiL'ity  ouly  »  [tart  of  tbc  time. 
iff,  i>erhaps,  no  time  in  Cbe  liistoiyof  Ibefowl  tliat  wilt  iiidicato 
r|-oT  s*>  w«n  as  tbe  nmliiiig  poriod.     Fowls  tliat  molt  tii  n  very 
t  (luio  and  lianlly  Rtop  laying  daring  tlii.s  pcricMl,as  ii  rnle,  linva 
e,  vigoronii  contititulfous,  and  if  jiroperly  fc^l  gi%'e  n  birge  yearly 
Ou  tbc  otiier  hand,  tlio»e  tbat  arc  a  lung  time  malting  have 
ibo  vigor  and  strengtii  to  digest  aud  assiindatu  fuod  enough  to  pro- 
tli«  requixiite  number  of  eggs.    If  it  is  necessary  to  Relect  fovis 
H)nit_'time  dnrini;  tbc  year  otber    tliiin    thn  moiling  |ierin«l,  some 
cntinn  of  tbcir  egg-producing  power  is  shown  iu  tlieir  gunt-nd  cnn- 
atiun.    In  selecting  a  lieu  for  egg  prwlnctlon,  ber  form  will  give 
iudiL>iition  of  value.     A  long,  dcep-bodiod  fowl  is  to  bo  (.•bosen 
icr  tban  tnu'.  wiLii  a  slioi't  body,  w1iok«»  underline  i.<4  not  unlike  »  half 
A  strong,  Ucarly,  vigorous  fowl  untniHy  liuti  n  long  body,  a  deep 
t.  with  a  long  and  qaite  stmight  underliiK*.     Olbcr  tbingit  being 
,  tbe  l;irger  bodiwl  fowla  of  tlio  egg  breeds  arc  to  be  preforrod. 
a  rule  t1int  fowls  bred  for  egg  production  art)  larger  IkkIiihI  tliau 
bretl  for  fancy  points.     Whenever  vigor  and  constitntion  form  un 
rhint.  part  iu  the  Hcbvliuu  of  fowls  for  breeding}  tbe  size  of  tho 
1»  in  Luvariably  iacrcnsed. 

PEBDTKO. 


In  flooding  f(ir  egg  prmluption,  a  vabinble  lessen  may  be  learned  from 
intore.  It  will  be  observed  tbat  our  domestic  fowls  that  revcivtt  llie 
bast  care  and  attention,  or,  in  other  wonU,  wlio^  conditions  appimicb 
Uure  ucArly  the  uatural  condirioni^,  lay  niost  of  their  eggs  in  the  spring- 
Unif,  It  isour  duty,  then,  as  feedertt,  Ui  note  the  conditions  surround- 
ing  tlieKe  IViwIs  at  that  time.  Tho  wenllier  ia  waim,  they  have  an 
sbnudanctf  of  green  food,  more  or  le»4  grain,  nmny  iiiKi>4-tH.  and 
[ilenty  of  exercise  ami  fresh  air.  Then,  if  we  are  to  feed  for  egg  i»ro- 
4licti<m,  wo  will  endeavor  to  make  it  springtime  all  tho  year  round; 
ii')f  only  l<>  provide  a  wurni  plaee  for  onr  fowls  and  give  Ihyni  a  pr»>P<*«' 
[■topnrtiim  «if  green  food,  gniin,  and  meat,  but  uIm)  to  provide  pure  air 
Uid  plon  ty  of  exercise. 
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Farmers  vrhn  1ceep  only  a  sniall  fliKk  of  liens,  citiefty  to  ]im' 
fui'  Uie  f»niil7,  ^e*|^nent]y  make  n.  iui.stake  in  feediuj;  loo 
It  110.1  Jmicu  rleni-lj  pniven  lij  cxpurinii->nt  tliat  com  .should  not 
very  Uu'ga  |)nipc»rtiou  of  tlio  sriuti  rataoD  lor  layiaf;  Lens:  it  \a 
toning,  eapeciaJIy  for  Ih'iih  kept  in  clos«>  uoriliiicmout.  Vncil  ti 
few  .veiirs,  com  has  hten  ooii&idoitMl  ibe  uuir«i-sul  ponltrj' 
America.  ThiM,  no  tloabt,  lias  been  largely  broaght  alwutby  tH 
nesa  ftn<L  wiile  ilitttrilmtion.  The  recent  hrv  price:>  of  wlioot 
Ihmvru  to  (nMd  more  of  tills  gmin  titan  formerly,  ami  witti  a' 
qneut  improv^inent  iu  tlie  ponltry  ration. 

Wlieu  I'omfortJtble  qu:ii-ters  are  pi*o\ided  for  iKe  funrls,  tbe  nn 
raLiu  of  Uiu  TcmmI  ^Iionltl  bo  about  I  :-t;  tbat  i^  one  part  of  pi 
inu&<:lu-|>ro<lucing  4.-omponii(l8  to  foDr  paj-ts  of  carb^^liydrates 
nod  fut-pradtu'in^  comjMiuiidti.  Wbeat  in  to  b«  prvfcrred  torom. 
muko  uu.  tfxcetlont  foo*!,  and  perhaps  i-oiao.  iiparcr  tJiu  ideal  tba 
jiny  other  single  grain,  partioiilarly  if  tlie  hull  r:An.  be  removeil. 

BiuTkn-bvat.  like  wk(^t.  has  too  ivulc  a  uulritivu  ratio  if  fi'^l  uloi 
{HNxltices  a  white  flonb  and  light-colored  yolk  if  fed  in  very  lars 
UtioB,  Id  fiirciup  fowls  for  cffj»  production,  aa  in  forcing  soii 
hv^yirlds  of  milk,  it  is  fomid  hvsi  to  make  np  a  mtiou  uf  niun 
of  (^niin.  This  invariably  f^ivca  better  ratntlta  than  one  or 
of  Ri'ain,  nltliou;:]]  tlio  nutritive  ratio  of  the  ration  may  bo  ulH 
same.  It  hs*s  bevti  found  by  ox|ieriiH(;iit  that  th»  fowls  not  oil 
tlipji-  ration  moro  vlicn  eompowd  of  many  kinds  of  grsinf  bnt 
iM>iui>n*hat  lur;r«>r  ptvirnntu^n  of  tlie  nbolo  ration  is  digestMl  Um 
it  i»  c<>ni|H)S4Hl  of  fu^it^r  lu^^riMlifuta.  Ili  has  bem  dearly 
cxperiouint  tbat  food  consnined  by  the  fowls  infliioncea  the  i 
the  offgs;  tliat  in  extr^nio  t-asea  not  only  is  the  flavor  of  the  fl 
piirted  to  the  cgff;  bnt  ntHo  the  odor.  Thin  of  it<«df  iff  saffloionk 
for  aln-nyn  ttnpplyjnjf:  wholeMuie  fnoil  fortliu  biwb  and  sueiDf^U 
UMiii  bat  wlinlitsouie  food  is  (Hmsumud. 

It  is  conceded  by  the  irtyority  of  potiltrymcn  that  gcvaui 
food  Khuiild  form  a  part  of  tho  dnily  ration.  Am  the  dlf^osltvo 
contain  the  IcM^t  anionut  of  fiKwl  tn  the  morning,  It  is  lU'siralile 
thi«  soft  food  at  this  tjnte,  for  the  reason  that  it  \nU  bo  diseill 
asi^iuiUuted  ((uiirker  than  whole  j^raiu.  A  misturc  of  equal  p*i 
wfi}<[)it^  of  corn  and  oiits  ground,  added  to  nn  (H|qal  wei(>bt  W 
brau  and  flnu  middlintpt,  makes  a  good  morning  food  if  nitxwl  vil 
or  wifcter,  tlioroufjlily  wet  wiiltout  b^ing  floppy.  If  tliu  nixl 
inuliiiisl  to  1)0  Htieky  the  proportion  of  bran  ftlioold  t>e  ioirCMi 
little  Unseed  meal  will  iinpi-ovo  the  mixtarc,  particularly  for 
jng  tlH'  molting  period, opfor  cbickenR  when  tbey  are  growin;; 
If  prepared  uiuat  M'rap  or  auiniiU  meal  is  to  be  fed  it  hIuiuU  be 
with  thitj  soft  food  in  proportion  of  alrout  1  pound  to  t!5  hra^ 
be  D^i^osaary  to  food  this  food  iu  troughs  to  avoid  aoiliug  b^ 
Goubuuied. 
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TV'  f*Tulii  ratioQ  ahoult]  consist  largely  or  vliulo  nheat,  soaw 
•  ■;  a  liltlo  cracked  cnrii.  This  shoulil  be  scattered  lu 
....  u  aUiiultl  always  covit  thu  iliior  «if  tlio  jMnUtry  Iioiums, 
ry  to  liavo  the  tloor  of  tlio  itooltry  lioiititi  »>vcrfil  vr'ith  a  li 
mauc  kind  to  in«iir*  «'U'anIiui'S8,  Straw,  chaff,  t>ncktvlie;it  liiills,  cut 
oiks,  all  in:il;t>  cxuidlttnl  lilterK,  Tlie  objec-t  ut*  Bvatti<riag  tbe 
in  tliM  litter  Is  to  {;ivo  the  fawU  uerctM):.  All  bn^dn  of  fowls 
"  imt«Ml  for  egg  productioit  are  active,  iicrvutis,  and  liLe  to  be 
.^tlly  at  'Work.  Ifon*  to  keep  tliem  busy  is  a  problem  lint  (^a&ily 
BtvMl.  Focdiiig  tho  grain  as  dcKimbod  will  go  n  long  way  towai-d 
Idiiit;  f^xerv-i^ir.  K  tLo  TowIh  are  fed  thrvo  timoH  a  day  tlivy  ttluiiild 
be  fi-d  ull  iLey  nilt  eat.  nt  iionn.  Make  them  find  every  keinid.  At 
■vUl,  just  bcforo  Roinf;  on  tlie  ]>GrcliOit,  tli«y  ehould  have  all  they  irilJ 
al  n|i  cleau.  At  tio  time  Klionld  uiJitiiru  towln  bo  feA  ittorc  tlion  they 
taJi  eat.  Kee])  tbem  nhrays  activv,  always  on  tlie  loitkout  fur  aoutlier 
kernel  ut  grain. 

amtms  poot>. 

While  perbapA  not  Blrielly  nce«Rfnry  fitr  their  rxiHk^nrc,  tinmn  kind 

•f  erecn  footi  is  necessary  for  tbe  greatest  production  of  eg)^.    Where 

'' -' ■  :ire  ket»t  in  pens  and  yawln  throagbont  the  year,  it  is  always  liest 

]<ly  some  gn'«M  foiN).    'Mie  question  liov  to  supply  the  best  food 

trnmi  rb«ap1yiKonethat  ench  individual  aiiist  koIvo  largely  for  bitniu'lf. 

!■  a  general  way,  Iiowl'Vlt,  it  may  be  said  that  during  the  irintcr  and 

sarly  eiirini:  months,  laangelworxela,  if  projwrly  kept,  may  bo  fed  to 

!'.     Thi>  fowlH  relish  them,  :ind  they  are  easily  prepared. 

J,    .1 _  i;:;ii'nlt  to  grow  from  10  to  2«»  tons  of  these  root^  pirr  aerts, 

tWir  cost  ix  not  exre.s»ive.  In  feeding  the»c  tioeta  to  flockn  of  hens,  n 
■  good  piiK'tice  i»  (.imply  in  »plit  tliu  niot  Irngthwiso  with  a  largo 
fc.  Tbe  fowls  will  then  bo  able  to  pirk  oat  all  of  the  crtap,  frvsb 
fmil  from  the  expo»edutttiiur&eo.  ThcM*  largo  pieces  have  the  advant- 
age over  smaller  pieet-s  in  this  reaped :  Tlio  sTiialler  pieces  when  fed 
tnmi  trooKhN  or  dishea,  will  }m  thrown  into  the  litter  and  .soiled  more 
or  letM  before  being  et>nituaied  by  thi;  fowI»,  and,  in  fact,  many  picece 
will  beeomo  «o  dirty  that  tlieyirill  not,  nor  shonid  they,  be  cjiten. 
Largfl  pieces  can  not  bo  thrown  :i bout,  and  remain  clean  aiidfre»ihuiitil 
wlkolly  consumed. 

Clover,  during  flic  early  spring,  in  perhaps  one  of  (ho  cheapeHt  and 
beat  foods.  It  is  readily  eaten  when  cut  fine  in  a  ftxlder  cutter,  and 
fkirntMlie.t  a  i-onHidi^rable  antoiiut  uf  nitrogi^n.  If  eluver  is  freiiueutly 
mowed,  fresh  fotnl  of  this  kind  may  be  obtained  n(>arly  all  summer, 
liarticularly  if  the  Bcason  be  a  wet  one.  Sliould  tbe  supply  of  clover  bo 
litaitcil  or  the  season  unufsniilly  dry,  (irocn  food  maybe  clif^aply  and 
Oftily  grown  in  tlio  form  of  Pwnrf  Kssex  rape.  Tills  should  be  sown  lu 
drill»  and  given  the  same  cultivation  as  corn  or  jjotnioes.  When  the 
rape  In  ftou)  8  inrlit-M  to  a  foot  in  lieiglif,  it  may  l>e  cut  and  fed.  It 
fanitiibeA  a  fresh,  criup  food  that  ia  rvadib'  eat<«u    ik&A.ilc^W. 
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fVom  tlie  grodiid,  a  socoiul  ami  soinetimea  a  tliird  erop  will  be 
(lueeil  fi-oin  oiie  seeding.    AKalfik  will  tilso  fiii-nJsli  an  nbiiiulauco 
grccii  food.    It  must,  bowtner,  bo  cat  fi-wiiiently,  ea«b  cattinc  b< 
mmlt)  boforp  the  stnllfK  bE-ccpttiu  UiirtI  or  womly. 

A  k<ickI  quality  of  clover  bay  cut  fluo  and  steamed  makes  an  excellent ' 
food  for  laying  bens  if  mixed  uitli  the  A»f1t  fooil.  ^ 

Cabbages  can  be  grown  ebcaply  in  many  looalitics  and  make  exr^'^ 
lent  ^recn  food  so  long  as  tlit>y  can  1»n  I<i>ptfreKli  and  rrtiqi.  Kalo  and  ^ 
bi'ft  lenv-ca  an  vt\\i:i\ly  as  gttod  and  arc  i-eadily  catea.  Sweet  apples  j 
an-  also  suitable,  and,  in  fact,  almost  anyrriep,  frcsb,  greeit  fiwid  ran  ^ 
be  fed  wttli  proiit.  Tfaogfecn  food,  in  many  iastunt-r-s,  laay  Iwoil  fine  ^ 
and  fed  with  ttic  soil  food,  but,  a»  a  nile,  it  is  IwIIlt  to  feed  bcparatdly 
during  t!ie  middle  of  tbe  day,  iu  aiicb  cpiantitie^  that  tbe  fnwlH  liave 
about  all  they  cau  eat  at  one  time. 

ORIT. 

It  is  necessary  tliat  fowls  have  arceBS  to  Bomc  kind  of  grit  il' 
food  is  fed  Jn  any  (ronnidentblo  quantities.    During  tbo  Rummer  laool 
when  they  have  free  atress  to  the  yards  or  runs,  it  will  not  bo  tie<.:< 
sary  to  pri>vi<lc  grit,  pntviding  t)ic  Botl  is  at  all  gravelly.    It',  on 
other  band,  the  soil  is  flne  sand  or  4^'Iay,  it  will  be  necessary  not  ot 
b>  pntvide  grit  during  rJie  winter  munlhs,  but  Ihnjugliout  the  whol 
year. 

Small  pieces  ol'  crashed  ftt«no,  flint,  or  crockery  ware  wUl  answer  the 
purpose  admirably.  There  arc  many  poultry  supply  bouses  which  keep 
constantly  on  band  crushed  granite  in  various  sixes  suitable  for  nearly 
all  kinds  of  domesticat<>d  fowls. 

Crushed  oyster  shells,  to  a  large  extent,  will  supply  the  necessary 
material  for  grinding  their  food  and  at  tha  same  time  faraiah  lime  for 
the  egg  shells.  Chemical  analysis  ami  esperiments,  together  with  the 
reiiorts  from  many  jtmetiL-al  jtoultrymeu,  show  eoueluxively  that  the 
oitUnary  grain  and  the  green  food  supplied  to  laying  liens  do  uot  con- 
tain cnmigb  Ituic  for  tho  formation  of  tbe  i-^g  sliclbs.  It  will  reijniro 
iH^vcral  timeitasmnvli  lime  ns  is  ordinarily  fed  if  good,  strong  egg  shells 
are  to  be  produced.  Crushed  oyster  sheJIs  will  Rupply  this  nece^isary 
lime  it  kept  continually  before  tho  fowls,  trusting  to  ttiem  to  eat  the 
amoniit  nuided  tn  supply  lime  rather  than  mixing  the  shells  with  food. 
The  judgmout  of  tho  Jowl  can  be  relied  niwn  in  tliis  respect. 

MEAT  FOOD, 

Where  fowls  are  kept  iu  conRnement  It  will  bo  iiecc.*tsary  lo  supply 
some  meat  food.  Finely  cut  fresli  bone  from  the  meat  mnrljets  i*  one  of 
tlic  best  if  not  the  best  kind  of  meat  food  for  laying  hens  and  young 
elUckens,  ITnfortnnatcly,  it  is  not  practicable  for  many  poultrymen  to 
depend  wholly  on  this  prodnct,  for  the  reason  that  It  is  otU'U  iuconven> 
lit  or  impossible  to  obtain,  and  when  once  secured  it  can  not  be  kept  in 
weather  without  becoming  tainted.     Tainted  boues  should  be 


fimd.  SIcfm  milk  amy  be  sabscitatiHl  vhully  nr  ia 
)Brt  for  meat  food  witlioat  a  dnsmBa  fn  tfig  iirodactioD  prorid«d  tte 
tte  iiroper  pmia  ration  i*  girtn. 
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rcRPtxa  NULL  cntnrsm. 

Oiii^EeuB  do  not  nsqairc  CkmI  for  llio  first  twelire  to  tliirtj-arx  lionra 

r  Untchin^.     ODeorUie  best  foods  tbnt  cau  be  f«<l  tbo  Gi«t  rrw  dnjB. 

iIh  bread  ooakod  in  milk.    Tlii.s  .slinald  lN?rniinbled  One  liud  i>Iaoe4 

-i::f  the  obJcfcvns  bAve  free  ;)ccvss  Ui  il,  atiU  wbrrt'  llirjr  can  Qot  5te^ 

IB  iL     Ouo  of  tbo  difficult  problpma  for  the  amntear  jwcdtrymau  ia  to 

•mc  mcaus  fur  fet-diup  littlp  cliickens  so  tUnl  (boy  ran  <*ot)8amo 

ii*  fuod  witlionl  soiliii;r  it.     If  placed  on  tbc  Itoorof  tli(>  tiixMxlor 

ho  brooder  run,  tbu  larger  iMirt  uf  the.  fotwl  \Till  be  trainpled  u[K>tk 

vtll  M>oD  become  otifit  to  eat. 

.  umi'Io  nnd  eflicieut  reodiufr  trough  uiuy  be  mndt;  by  tncking  a  ja«» 

t4  tin  aboDt  ^i  iucbes  n-ide  aloDg  th«  edge  of  a  bairiiicb  buanl  so  that 

xhv  tin  pnijects  nbont  nn  inrh  .-iiid  it  linU  on  ritlier  side  of  tbe  board, 

^•'iiiliiii;  tbo  tiu 

•o  as  to  form  n 

•hillntr    trongli, 

,(ud  fastening 

board   tu 

kckit  wbicb 

Tiise  it  from  1  to 

SiBchos  from  the 

faor.     (i>ec  llg. 

1)    Tbe  troagU 

nay  bo  from  1  to 

3  fwt  long.     It 

in  witUlti  ea8y  reach  uf  tbo  chickens  and  no  narrow  that  tbey  onii  not 
'itnud  apon  the  cd;:o.<>.     Food  placed  in  such  feeding  troughs  cau  ba 
kept  clean  until  tvholly  i.-oii»um(Kl. 

Grnnalntcd  oati>  (with  the  bnllo  removed)  make  nn  vxcollcnt  food 

fur  young  cbiokens.     Tbwu  1»,  pcrbap*,  no  betl*r  grain  food  for  young 

cblckeiis  than  oatx  prepared  in  tbia  manner.     It  may  bo  fed  io  good 

advitutage  adcr  tJio  second  or  third  day  in  I'onnertion  with  Iho  bread 

«Di^)cd  ill  milk,    A  good  practice  is  to  keep  it  before  thorn  all  the  time. 

The  chiukeiis  should  bavo  free  iioceSH  to  somo  kind  of  grit  after  tha 

flmt  day.    Coarjo  siiul  makes  au  excellent  grit  for  very  young  iliickenB. 

As  (bey  get  a  liflle  older  some  coarser  material  mnst  be  provided. 

Ullk  ia  an  oxeellont  food  hr  tbeso  young  fowls,  but  roiinircs  skill  in 
ftediiig. 

Oik*  of  tbo  great  diftlcultiefi  in  roaring  fowls  is  to  eany  young  chick- 
ens through  thi.' first  two  rroeks  n-iLbaut  bowel  disorders.  Too  tow  tem- 
pt:r:i(ure  ia  the  brooder,  iuipmper  fiiod  and  iajiidici(i;i  "  ''  -"  ■"'<^n  If 
Ibc  tiKlit  kinds  of  footl  are  givou,  oodi  play^J  uii  imiK/.  '""^ 
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duciug  tbeso  (llsortlora.    After  tho  first  ten  (lays  milk  mny 
more  jVecly,  perhaps,  tlitui  diinnc  tbc  earlier  ntagfta  of  the  cliie 
cncc.    As  tUo  i-liick  bccoiiK'S  n  littlo  older,  more  uucootwl  fov 
fed.    A  mixture  of  Hue  iiuildlitig»,  M'liPiit  hniii,  :i  little  corn  hm 
little  Hushed  uie;il  nii\04l  \ritli  milk  uinkcs  a  vn)u:itjIo  food.    Hi 
egga  may  be.  fed  fmm  llic  liejrintiinjf,  but,  like  milk,  n?quir«  o 
than  tlio  ft-wliiiK  *''"  brcsid  soppud  in  milk.     On  fartntt  wlicrt*  s) 
fty>m  tlin  various  (p^ina  Iweome  really  n  by-prodtict,  tb«so  fnni 
and  pllicieut  IVmmI  for  tbe  little  cliickeii!!.    WUcjit  m-reeuin^,  a 
fnnn  one  of  thp  liest  foodK,  partKularly  if  tliey  contniii  n  eoaj 
pnriinn  of  pKid  ki-rnclK  tliiit  liiivc  b4*en  crucknl  hi  tlinis1iiu|J 
too,  tlic  Bcrceiiiugs  coBtain  a  number  of  weed  seeds  that  have  m 
ing  value  iind  »re  reliwhod  by  Iha  fowlK.    Tliey  not  only  proTil 
uuiice,  but  give  Vikriet}',  nud  tliis,  iu  a  measure,  impn>ve«  On 
hraltb. 

Drinkiui;  fuuuljuus  nsiuirc  close  attention.  Bmall  clilrlu 
frequently  nud  oftentimot^  with  tbeir  beuks  londe^I  n*ith  food, 
leftjtoii  yreaterorlessexteiit,  in  tlio  wat«r  supply.  As  itintue 
keeptliesofonntaiuN  In  n  tolerably  warm  ntmospliorn,  they  NOd 
tiiiiited  uiitT  emit  n  disa^rMAble  odor.  Tbis  eunditiou  mutl 
lowed  to  exist>  for  all  tlie  fi>od  and  drink  cou&umetl  by  fowlsi 
\rbole8ome.  It  b»s  often  been  siitd  that  "cleouliaess  is  Dcxl 
iiesN,"  and  i^ertnin  it  tt  that  clt'atdine.ss  is  next  to  huoomiIi 
keeping.  Tbc  dnDkiu<,'  foiintuius  must  he  kept  i-Icaii.  tf  aotBH 
taiii»arc  nsed  great  cai'C  niu^t  be  exercised  iu  kcopiDg  tbcoit 
fVeofrom  bad  otlors.  ^oth lag  loss  than  flrcineiii  Bvaldioj^nitli 
hot  water  will  answer  tlio  pnriwse.  A  chea]>,  oflicien  t  (IriDfcing 
maybe  uiad«  of  a  tin  eau  wilb  a  sjnall  bnio  in  ono  end  nrarll 
tbc  can.  under  which  is  soldered  a  ere8fcntdliai>ed  piix'v  of  ■ 
JDg  a  tip  or  a  small  receptacle  for  water.  If  the  can  is  ilUed  w4 
and  then  placed  on  its  side,  a  small  quantity  of  yrateir  will  iJ 
the  ojieuliifj  :ind  remain  in  Ibis  orest.'rent-sbaiied  lip.  As  (i 
drink  this  \rater  a  quantity  of  air  will  pass  into  tlie  opNtil 
little  more  w.^ter  will  flutr  oat.  This  kiud  of  fontitain  wUl 
tho  cUickenit  a  small  quantity  of  trater  at  all  times 
exercising  care  and  keeping  the  fountain  tborvmghly  eleoti, 
resiiltH  are  easily  obtained  from  tlii.<  nrntngemeat. 

fiBooutns. 

If  one  resort!(tr>  artifielal  inenbntion  it  vrill  be  nocCBSU^M 
brooder  of  soiiio  kind.  It  m:iy  bo  simido  and  qititA  Ineif 
complex  and  cosily.  It  is  imt  necessary  to  expend  Tery  morl 
tbo  constrnction  of  an  efliirimt  bmoilcr.  It  is  i  ■ 
Bee  that  the  brooder  i«  eapabU-  of  ditinjj  certain  ti: 
requiisttes  are  summed  up  in  tlm  fulhMving:  It  most  be  wum 


•JcMis  peqnirp  a  tpmiMtnture  of  from  90i  (« 100^  flw  flrst  frir  flays, 
at  all  tinier  tbi-y  slioiild  fliid  it  ^o  warm  in  tbc  brooder  tbut  Ilit^y 
ml  inclined  to  haddlv  tugcLbcr  to  koup  "varm.    It  th^^  hnHxIcr  ia 
dkcn  the  teniiMTatiiTO  may  be  kept  *\nHc  ctcd  tbroat;lu>ut 
Aonriipnoi*.     If,  dei  the  other  liand,  tb<>  bi-(M>d«r  is  lii-'ut^il  frnm 
nde  or  from  tb«  top,  anil  is  uot  automatic,  it  frill  ^*e  best  to  coustni 
''T:tt  r<>rtatn  parts  <if  tliu  mackiua  nill  t>o  vtfiy  Viirm,  In  fact, 
iruMir  tliun  is  ucccssary  for  the  chu'kcus,  and  some  otlicr  part 
.itt  t4>o  oaoL     It  di>es  not  tako  Ib^'m  loof*  to  Icaru  Just  wliore 
.ii\r^t  comfortablo  iiOMtinii  is.     They  may  be  trastcd  entirely  to 
t  thf  pnipw  Icmin^nituru  if  thr  hroudcr  it*  of  miJIick'nt  sizo  «o  that- 
never  crowdtxl,     A  brooder  constructed  oa  this  plau  will  re«|tiire 
attcntiou  thuu  almost  any  otber.     It  may  undergo  a  fotmidcraljl« 
-fnrialion  in  tomperatiire  williont  overhi>Htiiig  or  rliilling  tho  chJckcus. 
'■i-oodrr  clicmhl  hr.  easily  cleani-d  and  so  omalrurled  (bat  all  of 

:i IT  ifpuce  can  readily  bo  eccu.     lucouvenieut  corners  are  ubjco* 

tlonsldi;  iu  brooders,  in  fact,  any  corner  is  objectiouable,  but  if  brood- 
er* nrp  ccvnstrurted  i-li<'ai)Iy,  it  is  almost  neccssnry  t<i  niakc  aiort-  or  Irss 
OKiHrrs.  If  i-iMiAtnii:UMl  of  winn],  circular  imc»  aro  Kumculiiit  luure 
cxprDsiro  thau  Miuure  or  rectangular  ones.  The  tloor  must  not  only 
br  V      ■     '    til  bnt  dry. 

>k'  tivnt  is  to  bn  preferrfd  to  bottom  heat,  but  there  uuKt  lie 
■ficieut  bottom  hfut  In  keep  the  Door  dry. 

tlie  olijckens  get  a  fcvr  days  old,  plenty  of  exercise  must  be  pro- 
.  One  objection  to  many  of  the  broodcre  in  the  market  ii;  that 
tbc  chickens  nro  kept  too  closely  coDfitietl  and  not  allowcil  snfticient 
eXM-ciso.  it  n'ill  be  a  matter  of  surprise  to  many  to  leara  ho«'  iimch 
eiercise  tlirso  little  fellows  require;.  With  the  young  chicken,  as  with 
the  alhk-le,  Rtreu;,'tU  is  actinircd  by  exercise,  and  above  lU!  other  cou- 
ditiond  of  growth,  strcnfcth  is  the  euc  tliiug  necessary  io  the  youug 
•hieken. 

INCtrBATORS. 

The  niodfTn  improvement  In  iaoubatorK  has  made  the  TOiiriiiR  of 
fciwls  «j)u)y  fur  f<^g  production  quite  out  of  the  qne-Htion  nnlrss  these 
machines  are  used.  Ko  cxi)crienced  poultrynian  at  the  present  linio 
will  ondcrtatc  to  teai-  forU  in  largo  uumbera  for  the  production  of 
eggs  and  deiM-nil  on  the  hens  that  lay  the  *'gg3  for  incubation.  Tlie 
Morliiemiucuu  fowls  can  not  1>e  dejiended  upon  (or  natural  incubulion. 
ArtiQcL'it  incubation  must  beresoi'teil  to  if  these  fowls  are  to  be  reared 
in  conisiderablo  nnmhcra. 

Thcro  arc  many  kinds  of  esecllent  incubators  on  thi;  market.    As 
«ilb  many  kinds  of  farm  machinery,  it  is  impossible  to  say  that  one. 
IKitticuIar  kind  is  better  than  all  others.    Then,  too,  an  incubator  tlia: 
•onld  give  very  satisrartory  results  with  one  indi\idnal  laiglit  prov 
Id  be-  quite  iiiforior  tu  the  bands  of  aoothor  {terson.    >Vhat  is 
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one  is  not  iKccssnrily  best  for  another.   It  ia  advisable,  toforo  io' 
extensivi'ly  in  iitiy  im»k«  of  incubator,  to  thoronjfhly  nndwslanil 
iiincbiiie.     If  t,'oo(l  roKuIts  are  obtained,  tlieu  adrfitioiial  miM-Iiiiies 
tbcsaiue  kind  »lioaUl  be  purclinsed.     Fiulures  nre  recorded  situplj 
cause  tlio  imlividual  fiiiU  to  tlioroiigbJy  undnrKtatid  tho  macliine 
trying  to  oiM>rnte,  or,  in  other  words,  fails  to  leavu  Iiow  to  oporatc 
parllculai'  laiiehiiio  to  tlio  best  advaiilago.     A  suwussful  lllnd^ry: 
most  ncccsHnrity  pay  close  attention  to  petty  detaib.    Not  only  is 
necessary  in  cniiii^  for  little  cliictictm  nml  mature  fowls,  Imt  nUo  in 
ciico  and  iimiiagi^meiitof  incubators  :iiid  brooders.    Tlic  whole  bn.sineW 
is  ono  of  details.     Wliilo  incubators  may  vary  considerably  oiu-  fnmi 
anotUcr,  yet  th«i-c  iire  certain  points  to  wliicli  all  should  coDform. 
of  these  points  arc  suainied  up  in  the  lullowiug: 

(1)  Tbey  should  bo  well  mad©  of  ■woll-Beasoncd  lumber.   The  effort 
tnaiHifaetarersto  meet  a  popuint'  demand  for  cheitp  uiachioosbas  pi 
on  the  market  incnbatorji  that  are  not  only  cheaply  made,  bat  m; 
cheap  and  nut  thorou^^bly  Keasoiicd  material. 

(L')  Tbe  incubator  should  be  eaay  of  operation.  All  its  adjustni' 
should  bo  easily  made  and  fio  arranged  that  tho  more  delicate  in: 
erj'  in  iu  plain  view  of  the  oponitor.  Tho  machine  should  Ik;  auto 
in  operation.  When  supplied  with  the  necessary  heat  it  should  roul 
perfectly  within  (-ertaiii  limits  the  tomperatore  of  the  egg  chaoi 
This  result  is  accomplished  iti  various  ways.  Tbe  regiilatlng force,  w 
ever  it  may  be,  should  bo  placed  witliin  tlio  egg  chamber  so  that  tha 
regulator  may  vary  as  the  t4tin])crature  in  tho  egg  chamber  varic^ 
irreapectivo  of  tbe  ihaDgcs  of  temperature  of  the  room  in  which  tht 
incubator  ib  placed.  The  regulator  must  bo  seuiutivc.  The  change  of 
temperature  which  is  necessary  for  tbe  complete  workintf  of  tho  reg- 
ulator ought  not  to  be  mora  thoJi  1  degree;  tliat  is,  1  degree  above  or 
below  the  desired  temperature.  J  t  is  better  if  tho  range  of  temi»fraUir6  ■ 
can  bo  reduced  to  one-half  of  1  degree,  thufl  making  n  total  variation 
of  1  degree  in.stend  of  2  degrees. 

It  should  not  be  itiferretl  tlmt  a  much  wider  variatiuu  than  this  trilll 
not  Kivo  exccUeut  results  under  otherwise  favorable  conditions,  but, 
other  things  Iwing  equal,  those  machines  which  arc  most  nearly  aoj 
mativ  are  to  bo  preferred. 

In  addition  tu  the  foregoing  nxiuisites,  a  couveuient  nppliauco 
turning  the  eggs,  positive  iu  its  action,  should  accomiwny  each  Incu- 
bator. This  may  be  an  extra  tray  that  is  to  be  placed  Iwttom  side  tip 
OTcr  the  tray  of  eggs  and  held  firmly  in  this  position  while  both  traya 
are  tnnicd,  thus  completely  transferring  the  eggs  from  one  tray  to 
anotiier  without  Jar.  The  difTcxcut  miu-bincH  have  very  dUTerent  appli- 
ances for  accomplishing  this  result.  Kxcelleut  results  are  obtatnvHl  hj 
tho  use  of  many  machines  now  on  the  market  when  the  op^Tutor  of 
these  various  niachiuos  ia  thoroughly  interested.  Poultrj-mcn  have,  for 
u  term  of  years,  bat4.'hed  iu  incubators  over  SO  ju-r  cent  of  all  eggs 
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>  iiivhin^.      tt  innst  not  be  int'errfxl  tlint  this  is  an  easy  tUUig  to 
i  nf  thin  kind  is  nttaim-d  only  l>jr  cIoxr  ahscrvntiou  and 
■il;,  not  uuly  iti  niiiiiint;  tlie  iuncbtUL<,  but  also  iu  thi!  breed 
[Ul<l  carv.  uf  the  towls  to  prodaco  fertik  cgg». 

OtSBASE  AXD  LICE. 

itnmv  and   lieu  arc  tlin  j^rcat  obstaRlen  to  b«  overoomn  in  poullj 
f.    The  hniie^ea  may  be  kopt  free  ttoai  lico  by  n  libeml  use  of 
•—■  ':?  omali^ion  and  by  ivliitewasliiiig.     Wbitewasli  serves  ii  double 
.  chat  of  ridding  tbo  lionso  of  lico  niid  luakinp  tlie  iut«rior 
Mcli  lighter.      A  small  window,  witb  tlie  iutcrior  of  th<*  house  wliito- 
mkril,  will  ntiikc  tba  building  as  ligbt  oa  a  mucli  larger  wiudow  witli-, 
tbc  wbircTvuah.     If  tlio  poultry  houses  are  ktpt  freo  froui  lice,  tlu 
bwlm-aii  nsmilly  bo  depended  npon  to  Ice4?p  themselves  free  by  a  libera 

of  tb«  dii?it  balh.     II",  bowfver,  botly  li<U!  nrw  found,  tbcy  may  be' 
■Berrs^fnlly  tretited  by  darting  in&«ct  powder  under  the  feathertt  in  the 
ill):  ui>d  allowing  th(>  fowls  to  remain  undisturbed  ou  tbe  percb«8 
lUe  treatment. 
Oiijrr«  in  cbickcux  fre<|UCOlIy  dcslroy  lar^it  numbers,  and  tii'C  caused 
.itudc  wormeii)  llio  windpipe.     The  number  of  worms  iH  some- 
•  great  as  to  completely  choke  tho  fowl.    A  fcatlier  moistened 
TtUl  turpontiuo  or  kcrw^eno  oil  and  inserted  into  tbe  windpipe  nndjH 
tamed  until  the  warma  iirn  removed  in  a  practice  quite  largely  ri'coni-^" 
■>»ndM,     Otbcrs  rcL-omnicud  i-emo%-iiig  the  worms  with  a  Uuo  wire  or 
I  ir,  doubled  so  as  to  form  a  loop;  this  is  to  ho  inserted  into  tho 

- ,-.pe  and  turned  until  the  worms  uro  detached,  and  then  with- 

tfmvrn.  bringing  tbe  worms  with  it.   Another  remedy  practiced  by  some 
p.>nllrymen  is  to  r-ause  Iho  rliirkens  to  bivjitlie  nir  in  a  conOncd  siwt 
uito  wbich  liue,  slabed  lime  is  occasionally  dustc-d. 
Prevcntivo  measures  are  far  more  satiBfactor}'  than  tho  treatment  of 
•A  ftiwU.     The  pens  and  yards  should  be  kept  clean  aud  dry  and 
..K-kcns  kept  iu  aa  thrifty  condition  as  possible  by  8iiii|»Iying 
Itn>iK;r  IVH>d  and  cxerci^.    Wbilo  these  coudilious  may  not  insuro  aI>M- 
bite  fVe«dom  from  tho  disease  in  every  instunco,  yet  to  muittture  and 
fiUh  ran  bo  attributed  nearly  all  eases  of  gapes,  particularly  if  the 
yanU  or  pens  woro  ]>revioa.sly  occupied  by  infected  birds.     Yards  tha^H 
Itare  Imtu  allowed  to  bi'fwmudamp,  fUthy,  and  infectiid  with  tbe  gapa-^" 
viiim  may  bo  improved  by  diaiuiug  and  thorough  cultivation.    Heavy 
applii-^tioufiuf  lime  JuslbuTore  cultivating  or  Katunition  of  the  soil  with 
Kioiig  salt  solution  (provided  no  croj>  is  to  be  grotvu)  ai«  recommended^^ 
byexiicricuccd  poultrym«u.  ^M 

CbtelKii  riioU'rii. — Tliis  is  an  exceedingly  fatal  contagion.s  disease, 
wkicl)  ii  widely  di>itril)ute<l  over  this  country,  and  cauHCH  eaonnous 
annual  losses,  csiieciuUy  in  tlio  central  ami  Koutbern  soctionA. 

"irsf.  symptom  of  the  disease  la.  Jn  tho  ui:\jority  ofciisca,  a^l 
rtof  the  excrement  which  is  usi 


fulloweil  by  violoiit  iltarrlira  aiul  riso  of  teiDpcratarc.  Other 
ai:(;onip!inytii{;  syni|itom«  are  droopiug  or  Uio  vitigs»  stupor,  tt 
u]>|>ulitc,  nu(l  csceH^ivo  thirst.  Since  tlic  di&ense  is  Ouu  lo  k 
germ,  it  can  only  I>L>  introduced  into  a  flock  by  direct  iuiK»rUlJ<H| 
genu,  gODonilly  by  fowls  from  iafecteil  premises.  As  soon  imtbl 
tniiis  of  tlic  (liKcaHo  :trB  obrtervnd  ^'Hnx  Fnvi)»  stiotild.  bo  sepan 
tiiiicli  n.4  jios^iblo  and  giveu  restricted  quarters,  n-bero  tb^jroi^] 
served  liiiU  wbeio  di8iDfei:taal!i  cau  )«  freely  Uiwxl.  Aa  aooa 
peculiar  dian-lioa  is  noticed  witb  any  of  tbo  fowls,  tbu  binlK 
tot  slioiild  bo  cbaQgetl  lo  frcsb  jtronud  and  tbo  sick  otic^  killo 
infcctiKl  cxrnoiititit  ttboald  bt:  carefully  scraped  up  nntl  burcc«], 
iiicliKsuro  ill  TrbiL-Ii  it  bas  becu  tborougUly  iliaiufcctt:«l  witb  a 
piT  ccDt  soliitioQ  of  sulpbtiric  acid  or  a  1  per  cent  solution  oS 
ncid,Tvbicl)  may  bo  niipUcil  nitli  iin  ordinary'  watcrin;;^  ptiU  !)<■ 
ithoiiiil  bo  biini(>d  or  deeply  buried  at  a  distance  ttom  tbe  gnm 
(lucnited  by  tbe  fowls. 

"The  gcriQA  of  tbc  disease  are  tnkcu  iitto  tbo  system  only 
inontli,  »ni1  for  tbin  rt>ii>foii  tlic>  niiteriug  tmu^bti  anH  feeding 
must  be  kept  tboraasbly  f^e  from  tbem  by  iVoqaeut  disiofocUt 
oitp  of  tlio  solutions  nicnlionc*!.    •     •     • 

'■Troutmeut  of  eick  birds  is  uot  to  bo  reoouiucudcd  quiIct 
cuin8ti)uc«s.  The  malady  ruus  its  course,  as  u  rule,  iu  ouc, 
tlirce  days,  and  it  can  only  bo  chocked  witb  great  diOicult}'.'" 

liouji  is  oncofUu;  mu^tt  dn-adcd  ofdiscaiUM.  It  in  sumctiioet 
of  a8  tbo  winter  di.sciL8e,  'flic  syoiptotns  »ro  lioii-isu  brcatbiog, 
eyes,  dischargo  nt  tbe  nostrils,  aud  sometimes  a  fetid  breath. 
incut  is  not  generally  satisfactory,  Tbe  ofTectod  birds  idid 
euioredjtbo  bouses  cleansed  and  disinfected.  Damp,  fuul  air  ■ 
Mrafts  iu  tbo  poultry  bouses  sbould  bo  curcfully  avoided  wbciitn 
are  subject  to  roup.  A  dccreajio  iu  the  proportion  of  cant  t 
iDcreasc  in  tbo  proportion  of  meat  food  iu  tlie  duily  ration  ii  1 
some  lo  be  bijcbly  bfnelii,iiil  iu  warding  oQ"  tliis  di.scase. 

Id  general)  Uio  treatment  of  tbe  commoa  diseases  of  fovlKii 
siitif^fiulory ns  preventive  niCiUiitieA.    Nowbere  uioru  tbau  in  ili(|i 
busiiics-sdoes  tliat  old  adage  apply,  "An  ounce  of  preventioDB 

pound  of  ciire.^ 

DSESSTNa  AUD  SHIFPrKO, 

A  considerable  proportion  of  tlie  dressed  poultry  i-onsigurf" 
lJA<iion  bouses  in  large  cities  bring:^  to  tbo  producer  a  mavh> 
ifit  tliaii  it  ironld  bad  tbe  Kame  poultry  been  dix-.s^d  and  {im^ 
■liipnieut  ivith  greater  «kill.  It  is  of  prime  im|i«i-tancc  thattbtp' 
pKiducts  be  placed  tm  tbo  market  in  a  coiidiliun  tbut  will  lu^ 
HpiK>nr  iiH  inviting  us  iwssible.  Proper  feeding  for  two  or  tlir«' 
|bufuro  tlie  fowls  are  slaughtered  vill  improve  tbeir  color 

>  O.  E,  StUuoo,  V.  B.  Dvpt.  Agr.,  RpL  Utt),  p.  UL 
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most  of  the  American  markets  fat  fowls  with  a  yellow  skin  bring 
lu'gfaest  price.  This  condition  may  be  secured  most  cheajily  by 
Ming  a  grain  ration  composed  largely  of  corn  for  two  or  tlirec  week  s 
htfaee  the  fowls  are  slaughtered.  Of  the  more  common  grain  foods 
tbae  is  none  that  excels  com  for  this  purpose. 

The  commission  men  and  shippers,  who  stady  iu  detail  dressing  and 
puking,  state  that  uniformly  flno  quality  will  soon  acquire  a  reputa- 
tion among  buyers.  The  shipper  should  always  bo  careful  to  have  the 
product  look  as  neat  as  possible.  In  some  of  the  largo  cities  onH- 
nnces  prohibit  the  sale  of  dressed  iwultry  with  food  in  their  crops.  In 
a  few  instances  the  sale  of  live  iroultry  in  coops  which  contain  food  is 
dao  prohibited.  In  all  cases  it  is  best  to  withhold  food  from  twelve 
.to  trenty-fonr  hours  before  killing,  but  the  fowls  should  have  plenty  of 
water  during  this  time,  that  they  may  be  able  to  digest  nnd  assimilate 
Ibod  already  consumed.  All  fowls  should  be  killed  by  cutting  *broagh 
the  roof  of  the  mouth  and  nllowing  them  to  bleed  to  death.  In  all 
Iterations  of  dressing  avoid  cutting  or  bruising  the  skin  or  breaking 
bmes.  Care  is  required  iu  the  case  of  the  heavy  fowls  in  picking  and 
handling  to  prevent  bruising  the  skin.  In  packing  fowls  use  neat,  clean, 
aod  as  light  packages  as  will  carry  safely.  Boxes  or  barrels  holding 
tboot  two  hundred  jwuuds  meet  the.se  requirements  best;  boxes  are 
better  for  turkeys  and  geese  and  barrels  for  chickens.  Barrels  may  be 
used,  however,  for  dry  shipment  as  well  as  for  hot  weather  shipment 
when  the  fowls  are  to  be  packed  iu  ice. 

In  shipping  live  poultry  the  coop  should  be  high  enough  to  allow  the 
fowls  to  stand  upright  without  bending  their  legs.  When  large  coops 
are  nsed  there  should  be  partitions,  so  that  if  the  coops  are  tipiied  all 
of  the  fowls  are  not  thrown  to  one  aide.  They  should  have  plenty 
of  room  in  the  coop.  If  possible  put  only  one  kind  iu  a  coox>  or  in  ouc 
division  of  a  coop. 
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FACTS  ABOUT  MILK. 


THE  CAIBT  nrDtrSTHT. 

le  productiun  umI  dbtribuUaa  of  milk  and  milk  pTodurta 

atT>  ntion  <if  ■K.t  riuAll  part  of  ottr  popuktitm.    The  use  of  milk  ia 

rnil  and  not  limited  to  aov  rlass  or  IocsUIt:  it  is  ragirdfd  •«  » 

itr  bynlmcKit  every  f&milr  aud  for  this  ruoMin  iii  format  ion  ngvi- 

isitnpori»ai.     In  tbeuortiMTuand  eaatumsFctioosof  tfat«  Tuitttd 

dairyiujr  [s  csrried  on  vcrv  t.-st«-a!iiv«ly;  to  U^rjr^  partx  vf  lliesa 

ions  it  in  tbc  chiuf  occupaiiun  of  tfar  farmers,     lu  the  South  and 

Wt  the  numWr  of  cnwe  U  ta^dly  iocreaKiag.     Tlih  branclt  of  agri- 

rv  is  »o  widely  practiced  here  that  tbc  L'nit«d  Scatf^  is  rvgnnU-^ 

the  lending  dairy  country  of  th«  world.     In  IS^H*  ihe  auoual  valuo 

fiur  diiiry  pr«>ducu  w&.*>  estimated  to  exe^^d  $t(Ol>,UuO,U(>*>,  aud  tbo 

u(  tho  mik-b  ixiws  iu  the  mne  year  wm  ovor  $500.0U.',wi't, 

It  would  be  imposviblu  tx>  closely  estimate  the  valuo  of  all  prupurty 

to(4m1  tn  dairying,  Imt  it  ciin  be  aafely  iwid  th»t  in  gross  invosunont 

is  (■sc«j»l«?d  by  ff^w  olbtT  bnuickcs  of  indu-stry."    Tbere  are  about 

,000,000  cows  in  this  country,  or  about  oiiu  to  erery  four  inbnlHtanta; 

w,  bi>wi?ver,  fiimi^b^^ij  thi-  milk,  lHit[er,  luiil  rbccM>  fur  iiionj 

four  (M-TBOue,  a3  boiiu>  diiiry  products  aru  vxporird,     AUlioii|;h 

ii  the  ^rcatcat  rJiury  couolry  in  tiiu  world,  it  doos  not  lead  in  Ihft 

capita  w>iiAiiinpU*in  of  ikiry  pruduoLs;  ony  of  Un-  princijia]  i\-a-oni) 

thiii  is  ill*'  fitilun'nf  Aini'r!cjui.t  li>  iipprccijitc  the  fiK^xi  \ulut'  nf  milk 

ita  products-     In  Kotiiu  of  Ihu  older  Koropcnu  cuuatritfM  two  or 

nre  tiutL-N  At  mncli  milk  und  chcdse  is  (xmsamed  per  capita  an  in  tlia 

aiU.'d  iStnttsi. 

Tbp.  avera^  milk  oootiumplioo  id  higb  in  many  piittrt  uf  this  country, 
owing^  to  iiuprovfd  ractbodn  of  pnnliictiori  find  truii*pi>l-tiiriiiii, 
U>  beiui'reaaiiijj.  It  iscsriiuaiwl  tliiii  the  milk  from  5,(H>t(,(HH) 
WN  i»  annually  ronsumed,  oh  milk,  in  the  UnltM  States,  the  nvoniga 
pJng  about  STi  (r.-illoiis  \Mf  year  Ui  cacti  pcr.Hoii:  tbi»  iiirarm  nj;  pint, 
ra  gDud'sized  tuuihlcrful,  eacb  iluy.  Mutiy  u»e  a  niucli  j^rvalur  ijuun- 
ty.and  cooMquenUy  Uw  number  of  thow  wbu  us<s  litUuor  nunc  uiujil 

mYor  ilw  iiUUiitUci  ol  ilalr>ln|{  in  ()io  Vnili^  SlHlea,  wv  HoUetln  Mol  A&  oI  tlta 
kU  ol  Aujiml  Indturirj',  r>e|iaTiment  of  A|[nuultuiv. 

(6)  j' 


bo  rcr.T  largo  in  order  to  mnko  thia  avora;;e.     'Will: 
creiiiii  Iwji  IW'L-oniP  an  imjMJrtnnt  Rrtiele  of  couiiut'rc«, 
localitirN  cond^njied  milk  i*  extensively  used.  I 

Tlie  value  i>1  thtav  foods  is  often  niucli  diuiiniiibed  or 
beraiiHe  nf  Itiok  of  iiifurmalimi  oit  llic  ]nirt  of  thr  pur 
the  proitucx'r  and  dealer  as  well — rogurdiug  the  prct 

dairy  produe 
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Dll'tllodK  of  l[i 

lOLS 

Milk  is  R  whil 
liquid.  To  thf  a 
sprvur  ir  amtwar* 
foct  »olutio: 
nionlv  ri'jfan 
inj;  buu^htaud 
me!»huri>.  but  wbd 
der  till!  tui«!rowO] 
to  con«U-t  of  a  ^ 
paruDt  Huld  CDota 
niiutitc  ^labale« 
sillies  (Uk.  U).  Tl 
called  the  milk  i 
sisisof  watoraixl 
conwliluontw  of  I 
the  flit:  nrirl  ibw 
HLitueiil.-^,  allfaoi 
when  si>panit(<d  ( 
mostly  all  dtswl 
tt  alrcr.  but  port  o! 

u  «tHt<?  of   lilK'  *ili 
{xirtiul  .^otiiliiiD. 
liles  nn>  lillli-  Ink! 
fat  s*'jitt*'n'd  thru 

I 

mm  and  not  dart 
are  Bcuiisoli 
tbo  scrnm  n 
imiuLiinii. 


COWSriTTJENTS. 

'L'ho  ^olid  conftitueutt  |ir<-.M.Mit  in  tb*'  hm'uiu  in  Fai 
!iU}rHr  and  casein.     .Mbnnion  and  iiiini'ml  iiiattor  arc; 
quantitj-,  and  there  U  also  believed  to  W  a  littln  Abrii 
fibrin  of  bbuxl.     In  milk  there  is  mori!  ^u^Tir  ibui 
coui[K>iieQt.    This  milk  sugar  can  bo  ^eptimtiMt  from  Uim 
a 


[fht  into  flolirt  form;  bs  sold,  it  reseniMes  powdered  wliltft  ttt 
used  to  a  cons^id arable  extent  l>y  d  niggist^,  also  by  nutnufacttr 
rt&in  propnetary  foods  es^pecmlly  tho»c  for  infanta.  It  in  not  us 
t  ft3  cane  eafi»r.  but  is  fwUy  ae  dijfcstible,  if  not  more  so.  Its 
aorcial  value  i-s  not  KutEclent  to  [ndiiot!  itti  tnatitifactiire  in  lar^o 
titles.  Su^r  in  thi!  ronslitnent  of  milk  wbirh  tinder^n<^H  the 
iest  rhnng^  when  niilk  Koiirs.  Ca>win  and  nlbiitnen  nf  milk  nm 
|i{i>f  nitrup^nniiH  cnnNtituimU,  and  arp  gunonilty  n>forr(>d  to  a-i 
ding  nit  of  thi.s  rliisN  ttf  KubRtmnoes  in  milk.  They  belong  to  the ' 
ral  cliiMA  of  foods  which  inctudcR  this  Iran  mratfi  and  v,-h\Ui  of  o^g. 

or  rennet  causes  ca#cin  to  coaj^lato,  forming*  curd,  and  as  duch 
nio  of  the  ehicf  ingTodiout*!of  chopjw,  constittilingahoul  one-fourth 
tat  important  food.  Tbe  alhiunpii  may  )m>  eoapuUted  by  boat. 
DoiuiTHl  matter  in  milk,  called  ash  or  salts,  i^  the  part  that  remaius 
I  milk  U  evaporated  lo  dryness  and  burned;  this  consists  chlelly 
losphiitcs  Olid  eblorides  of  soda,  potash,  nnd  time. 
ie  ivell  known  that  when  suf^r  is  di><M>lved  in  water  the  solution 
IB  limpid  than  pure  water,  and  if  many  smal]  bodies  a  very  tittio 
Br  than  water  were  tborouKbly  mixed  into  th<'  sobuiou  their  nso 
d  be  more  or  lesi  relanliid  by  the  Nlii-kine^.-i  of  the  liurronnditif; 
Milk  might  be  compartnl  Ld  n  thin  Nirnp  with  niHny  fatty  and 

pnrtirli-s  iloiiting  In  it,  as  juNt  de.scribed.  It  i**  vioeoiu  or  sticky, 
ascuf  till-  sulid.shpM  inKolulioa  and  fiii»]M^nHion;  and  ihiji  vist^osity, 
Uttr  with  librin,  ha.s  n  conAidenible  effect  in  ri-tardinjr  the  rine  of 
Bt  plobulcs  and  the  formation  of  the  cream  layer.  The  older  milk 
loro  effective  are  tho.so  forces.  Tbe  fat  (globules  are  so  Ainall 
;le  drop  contains  many  millions  of  them.  It  iit  said  tliat  if 
should  attempt  to  count  the  globules  in  s  drop  of  milk  it 
ikc  ten  years  of  hi^  time,  pwvided  he  counted  at  the  rale  of 
ler  minute  and  worked  ten  hours  per  day  six  days  every  week. 

a  nutulrer  is  too  larj^u  to  bL-  appreciated.  The  i;Iobules  uverajiro 
:  one  teu-thou&andth  of  an  iuch  in  diameter,  and  twenty-five  of 
Ifpe  sixe  placed  side  by  side  would  nl>out  represent  the  thicknoss 
3inHry  wrilinjf  pn]Mtr.  (rlt>bule.t  of  diffi'reni  sisH's  are  foniid  in 
Oilk  of  any  eow,  but  with  certain  breeds  the  sixes  avemgv 
t'  tlinii  with  otlMT  brecdn.  The  luilk  of  Jeniey  and  Guernsey  cava 
■■is  iM'Culiarity.  which  explains  why  the  rreani  rises  so  reatiily  nn 
I  why  the  tikimuivd  milk  is  m>  Uiin  and  poor,  larffo  globules  nat- 
^  being-  ablo  to  gut  to  the  top  more  ituLckly  tlmn  sut&U  ones,  luanj 
4cb  can  not  rise  at  all. 
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CDlCPOBITIOir. 


inndrod  pounds  of  average  lullk  contains  about  tho  following 
r\(g  of  the  different  vunHtituentrt:  Hi  ponndn  of  water,  t  potiiuU  of 
PoiindKof  milk  sugar,  H.H  iKiunds  of  casein  and  albumen,  mid  0.7 


I 


pound  or  niinBml  niiitu>r  or  iuJt«.    Thew>  iirojiorttt 
shown  in  the  ai-c'<>ui{>!tnvin^  ilhiM ration  (fiji;.  2). 

Hut  till)  (]uanlttic3H  of  the  i-«n.stit.uutiUt  vury  IxttH'tHin  wi 
total  eolicla  of  milk,  tiimninj;  nil  the  (rotu^tituviiU*  cxci'pl  v>*U 
fifl  low  an  10  or  &$  high  o^  IS  pitrb  in  1<>0.  Thi.-«  vnri 
several  caiuies,  some  of  nlik-li  nrc  jfivwi  ktpr.  Tlio  f»t ' 
tily  more  than  any  othor  port  of  ttie  milk,  ninniii};  tn  k 
pans  ill  IdOaiidas  liigli  a^  >>;  the  lar;;ei'  the  proportion  of  fftt^ 
tiic  milk  is  sniH  to  be.  Mo.>t  of  the  States  and  iiiauy  citiea  h| 
Htandaitl  for  (he  compoi^ition  of  milk,  and  any  iiiilk  folUiq;] 
standard  ia  le^fally  re^^iirded  a»  ndiihcrat«d  althou^b  it  mfty  j 
the  natural  product.  The  laws  usually  nxinirL'  3  or  S|  |j 
fat,  and  9  or  d^  |)er  cent  uf  "  soIicU  nut  fat"    (This  term  u  < 
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Wnur.  ituiKr.  Fat. 

riu.  2.— Pn>|»rtton*  oj  lb*  ticaapoiMnt  ^rU  ot  rnHk. 


U!M>d  lo  designate  all  the  solid  siihstam^eH  of  in  ilk  other 
total  M)1ids  i-e(|nircd  thti8  vary  from  13  to  IS  p«r  o<n 
dilferent  lawir.  which  meann,  of  coiii'se,  thut  !ii  every 
milk  there  nHhII  lie  12  or  13  {lounds  of  solid  mattn 
requirementti  are  jnstifipil  hy  the  fact  that  it  is  Iho 
not  thft  water  which  give*  valiio  to  milk. 

The  fact  thai  th*>  standard  m  often  rv1ntc»  to  tlic  p 
cenLaj^  of  fat  and  the  popular  impre.'tiiian  that  milk  ia^ 
lifter  the  cream  huK  lM>en  removed  k-ad  >Minii<  poopio  to 
b  the  oidy  valuable  part  of  milk.     Thin  im  a  grmt  erro 
other  coi>«ititueutM  nw.  vuluH.ble:  for  i-xaiupU>,  ca^tein 
ciica|>est  funtiH  of  nitro^i;m)n.s  food  itiid  is  mttrv.  iiutrilj 
compounds  in  many  othtir  foodn,     U  ia.  of  course, 
the  quality  iind  value  of  milk  by  the  fat  it  ooiitAiaa, 


I 


poor  from  ehher  natnral  or  unnatural  atn<)c«i.  tlK>  qnAotitr  nf  fst 
^irfll  he  affected  «t  leaet  rt^  muvb  and  cfu-ntinit^  luoru  than  nnv  uCber 
ooo.'ititiical. 

CAUBES  OF  DrFFEXSHOES  IN  TH£  COMPOSinOir  OF  ""TrK. 

Tht>  corapoddon  of  milk  dcpendM  kr^clr  ufion  the  kind  of  ro' 
producing-  it.     Jerseyn  and  GiiprnfK'jrsi  hy  some  people  called  Alder- 
Devi*,  produce  «  rii-li  milk,  ia  which  most  of  tbo  fut  ri»w  mvd  formf  tli 
cream  layer  •juickly.     It  h*^  )»«<>n  oxplainul  ttiat  thii^  i^  l>(>catit<r  th 
tet  Iflohule*  are  relatively  lar^.     lliiji>  is  adecided  ndviinU^*  to  tb 
wbo  vrUh  ti)  fttiM)  cream.  T>ut  not  if  the  milkta  tu  In  usmI  vholv.     I 
tnaf  he  r  pOK)ltv(>  disadvantage,  in  some  cases,  to  lure  the  crnini  t* 
arfttc  lix)  itoou.     Durham  aod  Ayrshire  cowd  (rive  milk  of  nri  are 
qtulity  fntm  wtuch  the  cream  rises  tdonly,  and  on  Uhm  arcniint  Ihey 
luv  Minu^imus  ttaid  to  be  gvod  *'mUkmaD's  vo\\!<."    Holntoin  milk 
uttually  has  a  small  proportion  of  hit  or  rream,  hitt  «ome  families  o 
"  blwk  iind  whitps"  supply  ii  product  of  excellent  quiilily.    Th 

teio  ouwti  arc  notMl  for  prtKlu(.-m}(  Bnomioiw  quantities  of  milk. 

Ithoiigh  thesn  KtateiuenLs  refer  to  pure-bred  cows  of  the  differun' 

d.t  nnmed.  tlicy  niso  tipply  to  giado  animals  haviiij;  unt^-lialf  o 
worp  o(  the  blood  of  Uitw«i  bn-tHls.  Hiit  in  either  case,  rsix-ciiilly  tin 
Ikttcr,  Lbvre  are  mauj  exceptions  to  the  rule.  All  cows  of  the  sunie 
bretrd  <lo  not  give  milk  of  tJie  same  quality;  in  fact,  the  composition 
of  milk  from  indiiidual  cows*  of  the  some  lireed  sonietiiiies  VMrirts  an 
much  US  that  from  cows  of  different  breeds.  It  irj  a  popular  notion 
tlial  tbi»  feed  given  a  cow  inlluence<  tho  quiility  of  her  milk  iiior<*  ihiiii 
uiythiu};  el»e:  but  if  a  cow  in  nomial  roudition  ^ivu8  a  rieh  milk  at 
one  iMiriod.  her  milk  will  be  of  good  quality  at  all  timeH,  unless  she  is 
bvdly  neglected  or  ditwrawtHl.  Vval  Uan  it  much  KreiUer  influence  upon 
tliu  quantity  of  milk  produced  than  u|)on  it?  quality. 

The  fiwt  ciiilk  (fiven  aft«r  ctdvioK  is  called  colostrum  (fig.  I,  rf).  It 
containii  a  lar^*  proportion  of  ulbuminoidH  and  is  somewhat  luxative. 
It  in  not  lit  fur  food,  except  for  tJie  newly  bom.  In  natural  milk 
aaluall  amount  of  albumen  It  present,  but  in  colostrum  tlie  albumen 
often  exceeds  the  ninuunt  of  casein,  and  tlicMe  two  eouMtiluenu  ni:ip 
(wrm  over  1.^  jht  cent  of  the  milk.  The  pt-rcenlime  of  ttu^ii  in  a>lo.s- 
(ruui  iri  usually  low;  Che  fat  is  usiutlly  about  nortnul,  thouj^i  it  may 
be  in  C'xees*!  or  dolicionl.  Tho  composition  of  colostrum  clmiui  - 
npidly.  and  within  a  few  daytj  after  birth  of  the  calf  natural  lui.i^ 
b  given.  After  thix  the  percentage  of  fat  in  the  milk  from  any  k'ov/ 
tiri«wiuore  or  les»  from  day  to  day^  evan  if  her  fmMl.  cnre.  and  j;L>ncral 
(jeauut-nbarc  alway^t  alike.  The  causes  tif  tlir  fiudden  changes  an<  not 
ahniys  knovu;  in  fact,  the  fat  often  iteeuis  lu  tncrunse  or  ducreaMU 
tttboDt  any  aiuse.    Sometimes  tbo  fat  content  nbangea  as  mucli  as  une- 
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third  within  twonty-foar  houn*.  As  tJic  period  of  laciRtion  pr 
ttu'i'o  \s  n  tenrlcncy  to  a  grailiinl  incriMUM;  of  the  total  nnltds  sn^ 
jihy^irnl  runttiUon  of  the  milk  in  tio  nlterrU  that  crcHin  ri'^es  Icsk  rfl:«ily. 
In  n-nlt-regiiUted  cUirkH  aich  cow  is  inilkt:d  iihoiit  l^n  months  nf  the 
yoflr;  the  remainder  of  tbc  yciir  «ho  is  6«id  to  Ixj  "drj-."  Whore  a 
dttiryrimn  takes  tbc  product  of  tii^  herd  to  a  cheeeo  factory  it  i^  Iho 
cuatoiit  to  have  aU  the  cow>i  give  milk  in  tlio  suiiuuer  tiiufaod  none  in 
wintor,  but  where  he  supplies  milk  for  retail  cualomora  be  eiidesavurs 
to  have  only  a  small  iwrt  o/  the  herd  dry  at  one  time,  so  therv  will 
be  always  enough  cows  in  milk  to  supply  his  tmdc.  An  inctdeniut 
udvautajfc  of  this  is  that  the  milk  from  freah  cow»  is  added  to  thai 
from  cows  more  advanced  io  the  miUtiug  period,  and  the  chau^3  dtw 
to  tlio  time  of  lactation  arc  avoided  rn  tlic  mixed  milk,  which  i$  tbtu 
kept  of  unifunn  tpiality. 

DIPriCXriTIBS  IN  OBTAINOTG  PURE  MOXK. 

The  first  thiujf  to  be  borne  in  mind  is  that  milk  U  aatiirally  a 
prodiu'L  If  any  milk  k  fotmd  unclean,  unwholesomo,  or  diiipropo! 
tioned  in  iUi  pro]K-r  parts,  thu  clmmH^K  um  ihat  it  U  nut  the  fault  of 
the  row.  In  nil  Huch  caaex  the  presuniplion  is  that  sanm  person  h*  to 
blunio,  either  the  one  who  caniH  for  tho  c«n'  or  the  one  who  bandies 
Ihi;  milk,  [f  thuM-  who  buy  milk  umiI  jirupiM'  care  they  would  liavo 
litlie  trouble  in  idwayH  procuring  a  good  dean  article.  It  i.s  jKiw^iblo 
to  produce  milk  free  from  bannful  contamination,  and  if  impure  ntilk 
is  (ielivered  tbu  dairyman  or  denier  may  be  held  rettponNihle,  nud  it  ia 
ttie  duty  of  the  e.UHtoraer  to  reject  it.  When  the  milkman  knowb  that 
hit!  eutitomei-K  will  not  accept  poor  or  unclean  milk,  he  will  atop  oSer- 
ing  it. 

On  the  other  hand,  kouii*  people  are  moat  iiureusonablo  in  their  cimi- 
plaints  and  deinundn  ujkiu  their  mJIkuien.  Thin  and  the  sharp  comiw- 
tition  between  rival  dealers  are  two  chief  causes  of  dishouodty  in  tho 
milk  business.  AVlien  a  milk  jKHldler  know^  that  he.  i.'i  delivering  the 
hanl  of  milk  and  complaint  is  made  ttiiit  it  is  not  yellow  enough  or  has 
not  enouj^h  *'  body,"  and  hn  is  afraid  of  losing  a  good  c«.*itomer,  bo  ia 
naturally  tempted  cither  to  give  that  person  a  supply  fitim  near  the 
of  a  can,  thus  depriving  some  one  clhc  of  cream  which  rightly  Itelon 
to  him,  or  to  do  what  lie  thinks  his  dishonest  oompetilor  is*  doi 
whatever  that  may  bo.  There  is  a  great  desire  on  the  jiart  of  ptir- 
chiLwors  to  get  milk  cheap,  and  it  is  not  an  unknown  thing  for  cils- 
totiiers,  ineluding  hotels  ami  private  in8tttution.H  as  well  oj*  private 
families,  to  denuind  such  targe  measure  for  their  money  that  the  deal 
feel  comjiulled  to  "extend"  the  milk  in  order  to  uici^t  the.M!  re<|ni 
menUs  and  prevent  los-s  of  tnidc.  Some  are  satisfied  with  the  adultcr- 
otcd  .sttid.  not  knowing  that  the  name  amount  of  actual  food,  but  no 
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more  ftnil  fwrhapB  tcs%  iV  bfiog  delivered  in  tbt'  hr^e  moiuiun)  than 

wit^  fi"  "  liver^J  in  thi'  snulltrunp.     Tliist'xpUiins'  how  il  M>tn«*- 

Ume^  ij-,  .        '.nat  milk  U  idwllrd  iu  cities  at  Icse  tliua  the  rcyukr, 
wt>ulftMtlf>  price.     Feoplc  too  easily  fuiy«t  <[iuUity  aud  lliink  onl^*  o: 
ijfiBnlitr.     Tbe  only  wn'-iMr  itiinjr  for  iIih  limi^iektt'ppr  ornthiT  hny« 
i»f  milk  to  do  i<4  wUliii>;:iy  to  jKLy  ii  fslr  priiv  xml  iti>t.st  tiputi  g 
milk  in  return.     Buycis  sUnuId  n-menibiT  tlui  at  the  highr»t  pri 
u-<ual  any  wlicri'  gLfttd  milk  is  one  of  tbv  chrnpcHt  nrtick'S  of  food  tim' 
ran  )«  puri-ha.srd. 

It  t^hould  aliHj  be  l>omo  iu  miod  tbat  milk  cart  bi>  coiitnininiiti'd  a& 
wmIv  after  (iplivory  (o  thp  constimer  a^  t»e(or»\  and  too  ofton  a  milk-. 
nun  ix  hIaJiii>d  for  tmd  milk  orcream  nhori  it  «»«  iiiadt^  Mt  liv  vupdition 
over  which  be  bad  uu  control.  If  lofL  wliuro  diut  van  wtUo  In  tl  o\ 
liies  have  acce^  tit  it.  or  if  Ftft  in  au  illy  vcDlllated  cellar,  in  ii  n-ariu 
place,  or  where  it  can  Hli.-.orb  odors,  it  is  pretty  cortain  to  U'  in 
but  condition  after  a  few  bours,  no  mutter  how  ^imkI  it  vmn  wIivd 
4diri'rv*d. 

>'uiiK-roiit«  wcll-uutJienU<.'Bted  cases  aiY«  known  where  custoinora  have 
tompLniiicd  of  milk  received,  and  upon  invet^tigation  it  bus  boon  pror 
ihaL  st-rvuntu  in  tin*  house  tiitnjxrn-d  with  tlip  milk,  ri'iimrinij;  c-rwim  for 
their  II  wn  a*e  or  adding  old  milk  or  vini'gartomake  il  .-Miiir  pi"eniatiirely. 
The  object  of  tbe  latter  act  wo.-^.  in  connivance  with  an  outsider  whoHU|>- 
plii->d  the  motive,  to  nmne  tbc  buyer  t*j  chaof^e  to  some  other  denle 
wJmm  tbe  scn'ant  wa^  ready  to  rotommeiid. 

Attention  on  the  port  of  eonsnmor*  to  the  proper  way  of  producin 
»nd  bundlinjj"  milk  would  result  in  a  urmt  itnprnvemeiit  of  tlii"*  uHmt 
iaiportanL  food.     I^wm  niiiy  do  iniit-b  to  pn^vent  fniud,  but  cui^tonier^ 
who  know  exactly  what  they  want,  how  to  get  it  and  bow  to  mm  fo 
it,  bHve  u  niucb  greater  effect  on  milk  produc^-ra  and  dealers  ttnin  nn 
passible  lawit. 

CHAHOES  IS  MILK. 


Pure  us  milk  may  be  in  its  nutunil  state,  it  in  ii  pcri.-;liublo  product| 
and  althoiijth  with  a  proper  knowledge  of  its  jMCuliaritles  and  eare  ii 
iu  keepin^'-'it  can  be  held  in  a  wholesome  i^tal-o  n  rensonaUle  length  o| 
time,  there  are  natural  changes  whtob  are  ^ture  to  occur  us  houu  tu 
opportunity  ir>given.     Thimdtirstorm«,  ijupuritieg,  warm  tempemiuro,! 
ami  other  condttioriH  known  to  exiKt  when  milk  U  mu<§t  li&ljle  tojfivo 
trouble  ha%*c  lie<:n  blutm-d  frir  its  rlmugeM.     But  it  i.i  now  known  that 
ihene  are  only  indirect  rauMtH,  and  tbut  the  clmngcti  in  milk  which 
bother  the  housekecp*'r  are  due  (o  and  cjui  ii'tt  tiik"'  pliice  w  ithoul  tli( 
prcnenceof  iuinuieorgaDi6m«callc<l  bucteriii.     Tbc  muring  of  milkanc 
otlier  changes  or  fermentJiUoDi*  have  )>eondiscu«sed  inKamierx"  BuUutii 
Ko.S!>^if('uedby  tlieDepartmentof  Agricultare.  Tbathutlotimi'  -  <<'<-.4l 
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the  )>(ict«ria  mid  rarioiDt  formcntatiotis  of  milk,  inctmling  tho  (-ommon 
chau^«.vi  und  tUuso  wbich  caum  it  to  Ij^conie  blun,  bitter,  Hlimy,  or  ropy, 
and  treats  of  (he  practicsl  bearing  of  the  ijubjcct  upon  dairying. 

Any  milk  showing  a  sediment  in  suspiciouti.  Particles  of  dirt  aro 
a  sigii  that  germs  are  aburid»nt.  Thus  dirty  milk  may  ho  daoguroas 
OS  well  a.s  disgusting.  The  dirt  in  milk  consists  mostly  of  particles  of 
dust,  dead  ifkiu,  miinure.  and  hairs  which  full  into  the  pail  from  the 
body  of  the  cow  during  milking;  but  dust  in  the  stable,  dirt  and  d 
in  tbo  vesi^els  used  for  handling  milk,  and  unclean  attendaat<i  are  u 
common  Hourc«*s  of  dirtj*  itediment  in  milk. 

Milk  from  unhPHltliyomnthrifly  cowsorthntwhivh  hft.s  been  handled 
by  wick  jmrsons  is  tiangwnius,  a^  it  may  contain  infertious  germs  or  for- 
eign ,Hiil)st«nf«'s  which  raighl.  iiffpi't  the  health  of  tlie  consnniur.    Ty  phiwd    ■ 
fever,  snirlct  fevi;r.  diphtheria,  and  consimiption  (or  tuberculosis)  hn^H 
been  spread  by  milk.     Feverish  cows,  those  liartng  just  given  hirflff 
to  Q  calf,  and  ^omotimcs  cOws  that  hare  been  milked  a  long  time, 
produce  milk  which  should  nut  l>«  used.     Any  milk  having  an  unnatural 
appearance  ubould  b<^  di)icarded. 

Odont  and  peculiar  ttaroi-s  are  due  to  bac:terlal  uctlon  or  to  the  rota 
tile  oils  of  some  foodK;  onionfi,  turnips,  cablwge,  und  certain  weeds, 
gnrlic  and  wormwood,  give  cbaracteriittic  odor?*  and  tsstOK  to  mil 
When  odors  or  flavors  arc  most  marked  at  tho  time  milk  is  tirst  draw 
they  are  generally  due  to  food  eaten  by  tlie  cow.     When  they  are 
alight  at  lirst  aad  gradually  incrciu^  iis  the  milk  becomes  older,  tbey 
aro  generally  due  to  tho  growth  of  bacteria. 
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AD  (JLTEKATION . 

Tbu  moat  common  funus  uf  fruud   practJced  with  milk   aro 
removal  of  a  port  of  the  crcaui  and  the  addition  of  water.    Color 
Bomotimcs  added,  but  the  addition  of  chalk,  bunit  sugar,  sail,  or  otheF 
guhstance?,  although  often  charged,  is  in  fact  quile  rare.     The  mixir 
or  blending  of  milk  means  the  mixing  of  good  milk  with  poi>r  milk 
obtain  an  average  quality.     Sometimes  Hkiunuptl  railkiM  mixed  with  a  H 
of  good  quality  to  make  a  medium  grade;  bhi.s  practice  aniomits 
eicactly  the  same  as  removing  n  part  of  the  cream.    Mont  communi- 
ties hare  lawti  against  adulteration,  but  they  aro  not  alwaya  rigid! 
enforced.    Adultei-ated  milk  is  objectionable  in  proportion  iw  it  coi 
tuins  le^H  food  value  than  repr&tented,  and  tho  coMsumcr  is  doprivf 
of  noiirishnit-nt  which  in  supposi-d  Ut  be  given.     But  this  is  not  th? 
wor«t  iilMjHt  milk  that  has  bi-en  adultemtcl  by  water.     If  a  dulryman 
is  dij(liODe«it  enough  to  v/aU:T  hit  milk  ho  will  probably  not  be  careful 
alxMit  the  purity  of  tbo  wiiler  addtnl.     Impure  water  contains  mui^H 
bucleria.     \Uift  of  them  aro  Imnulesa,  but  in  au  immeuM   uumb^H 
there  are  Ukoly  to  bo  some  dangerous  Jipecies,  such  as  disease  gernw 
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Knd   tiActeria   yroOOHng  ttmAfts  Id  tuilk  nh\rh  muse  diarrhral   Ait 
■urbKOcwH.      Eptd«mk>of  cofitapoa»  4iani5>\>  luivo  been  tr«i.>-ii  ilir\v< 
jbo  contemiiMtvd  wBt«r  Hided  tn  milk  fnr  tb^^  fwrpoM  of  wJaH^retiui 
or  which  twd  beea  nsed  to  rinw  the  cbiik. 
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Vttrioan  chemicftls  are  9omptitn«s  itdfkd  to  milk  to  piwrnt  its  mHx\ 
iiiv;,  l»in  then.'  arp  ■'trong  ohjwtion*  to  them.  The  most  romnion 
U»»— <•  sut»<t«iio»tc»nlain  wtlieylic  »cid.  boric  a**id,  lionii,  or  foniinlil 
hrdci.  Tber  are  not  n-giinled  m  poisons^  but  vrbcn  takro  n!>gti)Hrl,v 
in  fttnall  doNei-t  in  milk  they  nuy  hnvc  an  injurioiiit  efTect  on  the  >y! 
Xgta.  They,  or  mixtores  of  which  they  form  a  I«rp«  [lart,  arc  wil 
andcr  imoy  different  tMmcd,  and  are  eouietimejit  um.nJ  »1.-«o  in  cann< 
fniit/*  And  vft?t»hl«w.  Borio,  or  boradc,  acW  i?  mor«  powerful  in  il 
pbv-ioU'jji'**'  in^iitm  than  Iwrax;  licrtfa  are  strong  nnti'U'prica.  jyvlii-yl 
add  is  a  white  crvNtalUne  powder  that  i-t  odorless  and  ta^telms. 
WW  onoo  used  ao  extensivt-ly  in  Fninrf  that  feftn  nerc  entertained  li^ 
it  would  have  a  d«trimuntal  efTn-t  on  (he  piihtic  IieAllh.  and  a  cuni- 
aiUMon  wad  appointt-d  to  inve.ttigate  its  action.  Their  report.  statiHl: 
''The  addition  of  nalicylio  acid  or  its  derivatircv*,  even  in  the  uuwt 
minute  ttniountfi,  to  foods,  solid  or  liquid,  i^huuld  not  be  authoHxeil." 
Thu  United  Stale**  Dispeni^atory  says:  "Salicylic  acid  hai«  heen  ii»ed 
for  the  pre-'seri-ation  of  various  articliis  of  food,  bnt  the  employment 
of  it  should  Iw  inti^rdicli'd.'*  Foriimldehyde  ih  n  iwwerful  jreriniciiii', 
which  haw  been  shown  lo  Iuivm  an  adverMR  elTi'Cl  on  the  digestibility  of 
casein.  Public  opinion  is  now  ittmngly  a^niin^t  the  u^  of  the^t^  t(uh> 
fltanees.  and  the  laws  of  iiiiiuerou^  8tat«;8  and  cities  prohiliit  tlicm. 
Small  i-ontinued  dof»e»  of  pre.tervativcti  may  not  affect  many  people,  but 
iiwv  harm  others,  and  no  one  can  tell  who  niijjht  have  nn  idiosyniTa-ty 
toward  them.  Salicylle  at-id  and  its  bulta  arc  eliminated  by  tJie 
kidnevd,  and  an  tliese  organs  become  lejts  active  in  the  flgi>d  thev 
feel  the  effects  more  than  the  young.  Il  is  ea-sily  seen  that  in  the 
nmo  way  in  which  pn-sfr^-jitiviyj  pri;vcnt  tho  natural  changen  uf  milk 
tbuy  iuuy  prevent  ltd  dit;(>«tion  in  the  alimentary  tract,  the  proce.tN  of 
digestion  being'  similar  in  iminy  re.ii)rctM  to  the  familiar  fermentatioim. 
The  danger  from  the  use  of  preservatives  would  be  much  lens  if  thi-y 
were  handled  only  by  intelligent  pemons;  a  very  smnll  ainotmt  it  ^utli- 
doQt  to  prevent  milk  or  cream  from  Houring,  bnt  an  ignorant  pt^r^^on 
» likely  to  Uiink  that  if  a  Httlo  in  good,  mon*  would  be  tx^lter.  nnd  no 
aw  much  more  than  neceiuary.  Another  objection  to  eht'mimi  ]irij- 
Lgarvatives  U  that  one  urcu-slomed  to  their  use  uiiiy  get  In  the  habit,  of 
^llpending  on  them  an  much  that  lie  would  u^e  even  leas  care  with  iha 
I  preacr\'Ml  milk  tluu  if  it  were  not  prenorved. 
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proper  cure  uf  milk  after  i 
18  a  nmtler  of  ^rntt  iniprirtanoe.  It  is  desirable  to  havo' 
pONiiiblc  comlltioii  for  us&y  nnd  it  is  not  de:«irablc;  to  Mame  the 
fur  tbiDK»  for  which  he  is  not  in  the  lea»t  responsihic.  li  rn' 
in  nn  open  vessel  in  a  n'fri<;orator  with  meata  an 
^  kitidd  of  vegetables,  it  will  absorb  odors  from  tbt 
also  HeiiHitive  Ut  flavors,  and  if  allowed  to  island 
tin  voHHtil  the  "tia  tui^te"  eau  be  eattily  n^cognlm 
tthuuld  thiu'eforo  be  kepi  in  a  crmt  pbice.  froe  fn 
and  iu  u  parfct!tly  cli^an  ve»(tcl  of  suiuihle  nut 
well -v^laxed  earthen  or  |K>ivcIttin  di»b,  or  a  glas^  ji 
tie,  IK  the  bext  rontaiuur;  tin  in  good  ito  lon^  oh  it  l-i  h 
tlie  iroti  u  well  covered.  Wooden  dishes  arc  objec 
Ah  already  statod,  the  ehunge  to  which  milk  is  m 
is  simple  ttourtiig.  The  best  ngcut  to  prevent  tbi«  ( 
cold  or  heat.  There  slionld  lie  no  trouble  iu  keepi 
sweet  at  a  teniperaturv  of  !a)'^  K  from  lwenC,v-fourl 
six  hours  after  it  is  in  the  hajids  of  tJie  cnstomc 
cun  be  doue  if  it  i.-^  dolivci'ed  in  goo«l  t'onditioti  uud ; 
lia.udle<l  after  delivery.  It  is  the  cu^stoDi  in  30id£  | 
leave  llie  milk  in  open  vOiViclH  on  the  doorstep  car 
mornings  and  it  often  reuiainH  tJiere  ex{>otiL-d  Ui  lio 
insiK-tii.  and  suiall  aniiuaU  until  wiuiUsd  in  the  hims 
i»  a  dan^erouH  piuctiee.  In  hot  weatbei  milk  ex 
this  way  for  any  length  of  time  ought  to  sour  som 
it  dueH  not  it  in  probubly  dut;  to  the  prL-ticniv  of  |: 
Fiu.S'-cianr  tivcti.  Too  much  care  can  not  W  unud  in  bocintf 
'  milk  in  eotd  when  delivered,  and  that  it  i**  tiien  ima 
put  into  a  eool  plaL-c.  If  allowed  to  Mtand  in  the  wann  air,  en 
few  miuuU'ti,  the  time  it  will  keep  sweet  is  shortened.  j 

Somutimuti  milk  does  not  ke»p  »weet  wlieu  no  euiut!  can  bl 
en-d  for  ita  aouring-.  This  ia  fi-eiiueiitly  tl.e  caae  in  summrr. 
the  Lruublo  is  the  refrigerator,  which  may  &ceai  cold  on  aocoui 
great  dtlFereucc  between  iti?  temperature  and  that  oulfiidf!,  vt 
ia  fact,  not  cold,  and  a  tbermotuctcr  may  dhow  iLs  tcmpciali 
even  above  60°  F.  A  Ihwilinj;  dairy  Ihcniiometer  (flg.  S)  i 
vcnient  artirle  to  have  in  Ibc  house.  It  i.s  n  rlot^ed  glaas  tab 
paper  &eale  inside;  it  can  be  put  Into  a  liquid  without  injni] 
Upright  in  the  liquid,  and  is  eaaily  cleaned,  llie  temjwrulQl! 
tuilk  tthoultl  occa^ionally  be  taken  when  it  in  removed  from 
chest  and  the  cause  of  early  souring  may  be  found.  A  lcn{ 
above  50°  K.  never  should  be  allowed,  und  it  is  better  to  l^i 
to  45^  or  40^  K. 
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7A8TEVRIZATIOir  OF  MILK. 

Thi'  prartice  of  pasteHrizing  milk  i*  Win^  fullowed  li_r  sorar*  dcali 
vbuliiMj  tiiM.L  it  tfmtly  reduced  tbe  iium)>eri>f  ivuipliuutACliry  nn-ci 
wiaccoant  of  soar  milk.     Tfac  treatment  coii»ist.4  of  bcjitinir  the  mill 
!•■  A  t^'nipcnitiirt'.  ii--*iuilly  InHHwri  14U"  am]  lft»"  F,,  nt  which  Ur] 
oumttersof  lKU't«rta  in  Lii(>niilk  ar«  killed,  and  then  rooh'rig  il  to  vh 
tbr  i^rowtli  of  ntbtTH.    If  •iat1ic'i«>iit  bBaLvren>  used  to  kill  nil  the  gftt 
ibft  product  would  i>o<-ail<tI  ■iU^rilizt'-d  milk,  ami  it  iiii^ht  )>«  kepi  in 
gtiiMl  condition  indrlinifcly.     rnfurlunat*'ly  thp  higher  heat  rendf 
milk  obit.*ctionablv  ^>  most  ronautiicr:'.  by  chai)|^irig  il.s  taste  aiid  a: 
pranuicv.  and  perbnp^  slii*htly  roducinjr  it^  niitritivt.-  value. 

Special  kinds  of  upparnturt  are  ti^'d  for  iwstcurizinK'  milk  on  a  lar 
smlc,  and  tiione  generally  preferred  by  the  dealers  »re>  ealltH]  cnntln 
MS  pa8ti>iiriz<'rs  hi^cmiAe  lht>y  do  their  work  continiiously.     Thry  nro 
irtaiiged  hci  tiialtbe  uiilk  to  lie  pa-stcurized  flows  through  lh(>np)wraUi8 
in  an  unintf^rnipted  f^trcom.  boiug  heated  by  p(i.Hsin{^  in  a  thin  layer 
OTcr  n  metal  Hurface  on  tht>  opposite  aldvi  of  n-hieb  ia  Hteiini  or  oiho^H 
leatint;  a<;ent.  and  being  cooled   in  a  simihtr  manner  in  the  santt^^ 
ipporatus   or  another  close  at  hnml.     Care  is   taken    not  to  ullovr 
lb«  lemperaturo  to  ^  so  high  that  a  di?«greeablo  cooked  Havor  t 
prodniwl. 

Tbtt  pasteurufatioii  of  milk  U  desirable  when  the  milk  ronlain!i  lartf* 
numbers  of  harmful  Iwicteriii.  and  especially  when  it.  in  thought  to  con 
tain  MMiio  imtbufccnic  or  distu^sc-pnxluciiitf  burtcria. 

The  iinportiincc  of  doing  tbe  work  thoroughly  can  not  bo  avcrt^tati'd. 
The  tonipemtun:*  niu-^t  be  high  enough,  and  mtwt  b?  retained  b'lijf 
*t«mgb,  to  kill  disease-producing  organisms  such  ae  those  of  typhoid 
faver.  Care  must  be  taken  to  avoid  scorching  th«  milk,  and  it  niu>it 
he  thoroughly-  cooled  and  protected  from  contanii nation  nfler  l>ein^ 
heated. 

Horni^  peroona  go  ho  far  um  to  iidvucati^  Lbe  ptuttciirizatiou  of  nil 
market  milk  in  plnntH  (-(miroib-d  by  the  miinicipHliticfi.  lint  tlit-re 
arc  otijt!t;tionH  to  tbu  pi*occ»N  us  wull  an  iidvaiib>gf?.s,  and  it  is  doubtful  if 
it  i*houId  be  adopted  i^xccpt  whotv  special  need  exists.  An  impoitnnl 
objection  U  that  somo  of  the  worst  types  of  lnwteria  »re  not  killed  by 
|UfM''nri!Eitig  temjiomtttres,  and  thet;e  grow  in  tbe  |iaN(4>uri>M>d  milk 
whonever  tie  temperature  permits.  Kurtlmcniore,  they  prow  morn 
raplilly  in  pa.ttciirizcd  tlitm  in  mw  milk,  hei-ausi"  the  '"NOiir-niilk " 
DrgHni.Hm.H,  nbicli  would  lie  iiiidigonii^tic  to  them  and  hold  them  in 
rlieck,  have  boun  largely  dc«troyi5d  liy  tlio  bejit.  ThuH  it  is  piwsiblo 
forobjcctiotmbic  and  even  dangorous  cliaiige»  to  takr-  place  in  piLHteur- 
ikM  milk  witliout  l>oing  apparent,  and  a  coniiuinor  niny  uau  higidy 
■^itumiauted  milk  without, knowing  it  until  bad  effects  mxh  oauscl- 
tie  iti  warned  agaiiutt  common  itoiiring  which  takew  place  in  mw  milk 
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by  tho  appearance,  taste,  aadsniell  of  ibu  milk.     Some  of  thestronf 
L-buuipiotis  of  piutourizotLoii  recoj^tiize  tbis  objection  nrit]  ndvise  that  j 
bo  (lone  not  more  than  twenty-four  houre  before  the  milk  Ls  consuioG 
»o  lis  U}  avoid  tho  poatiibility  of  extensive  t»acleriiil  cliBngvs  wilbol 
ao4K)it)|isnyiti^  warning  Hi^s  as  dcMsrib^jd. 

Tlic  pHsttMirtziition  of  milk  in  tlie  home  in  an  eany  opemtioa, . 
inoth(<r!i  ^IioiiUi  know  bow  to  do  iL.  a.H  tJie  iiec&nriitv  "»>  ariM.;  ati 
tinte.    Of  course  it  i-s  beat  to  have  clean  wboleitome  milk  thai  does 
neiTd  to  bo  puhtourized,  but  somctinit^  Uii»  ih  impoissible  and  tlio  im\^ 
milk  available  for  tbe  little  ones  is  from  unknown  tiourtes  and  is  l«ciu- 
iiig  wich  Imcteria.     Undoubtedly  such  milk  has  coat  many  young  li\*i 
It  is  estimated  that  one-third  of  all  ehildi-en  die  before  they  aro  3  yeai 
old,  and  one  uf  tlie  leading  uiu^eM  of  infant  mortality  in  uuwbulusutiM 
milk,     bad  milk  can  not  bu  made  perfect  by  pasteiu'lzation,  but  tbe 
danger  from  ita  consumption  can  bo  lesseni'd.     The  Di'parl  mciit  of 

Ajiriculture  has  itjiued  tircu- 
lars  ^'iving  full  dircction»  for 
paistcuriising  milk  in  mnutll 
quantities.  The  pi-oc&Hs  'ut 
simple  and  the  necestwry 
paratu!^  is  iuexjiensive. 

Briefly,  tiie   directiona 
as  follows:  One  or  more 
tle6  nearly  full  of  milk   al 
pluggetl  with  dry  absorbcntor 
uthi>r  i-li>«a  t-otton  and  plaecd 
in    an   upn^rbt  position    in  a 
vewel  having  ;i  faUe  IkiIIohi 
and  containing  enough  water 
to  riac  above  tbu  milk  in  Uiu  bottles  (lig.  4).    Thi<  vetsm*!  in  idueed, 
placed  on  tlio  stove,  and  heated  until  Ihe  iral^r  in  La5^  F.,  or  even 
b<)iling  if  special  pn-oautions  arc  deemed  nccc»«ry.    lti«  tlion  remov 
and  kept  tightly  covered  for  half  an  hour.     A  heavy  elolb  over  t 
vessel  will  help  u>  retain  the  heat.     The  milk  iKiMles  are  then  takea 
out,  oouled  as  ijuirkly  hh  pos.siI>le  by  cold  water  or  iec,  aud  kept  in 
cold  pliic(\     Milk  thus  prepared  may  be  expected  to  kceptwenty-foi 
bourn,  and  »liDu!d  preferably  be  used  within  that  time.     The  cott 
plug^  fbould  be  ki^pt  a."  dry  a^  post<ible  and  should  not  be  remov 
until  the  milk  is  to  l>o  it»iHl.     A  eovert^d  tin  pail  imswerii  well  for 
larger  ve-'^i^el.     An  inverted  pfe  jxin  with  iMU'fomled  liotluni  r^n  ^cr 
utf  t.he  false  IxJttoni.     .A  hole  may  Iw  punelied  in  the  cover  of  the  iiail, 
a  cork  inserted,  and  a  ubeniiail  llienuomet(>r  put  tliivugh  the  curk  i^^ 
thut  the  biilh  dips  in  the  water,  thus  enabling  one  to  wateh  the  lei^^^ 
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L'^uro  rlowelv  witliout  removing  tbe  unver.  or  an  ordinary  dairy 
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CBEAH. 

do-sired  Co  raise  r.rt>iitii  the  milk  .slioulil  iw  put  in  n  cold 
L,  where  it  wiU  not  h«  dbturl>ed,  ii^  .won  h»  poissible  iiftur  it  is 
Irad.  A  good  qualily  of  urcam  for  tahla  use  can  imuully  Im 
ioed  in  this  way.  (.Se<^fig.  1,  r.)  It  will  aid  tho  cream  in  rising  if 
emperuture  of  the  milk  h  raibcd  to  about  100"  V.  and  thea  luw- 
hy  placing  the  di«K  in  cold  water.  This  van  not  be  done  aaletMi 
oilk  b  ill  goud  (-ouditiuii,  a^  tbe  higU  l«m[Mirat(iri^  may  oatihu  it 
nr  beforu  it  will  vool  Kutliciently  to  prevent  souring.  Milk  jura 
^68  are  aon  extenttivuly  umk),  aod  if  they  ut«  filled  wbun  tti« 

la  frcsb,  and  can^fully  Uiindlml,  Hit.-  crcum  will  hIiuw  ptuinly 
[n  a  few  bour^  and  much  Wsn  tiuiu  i»  required  fur  it  lo  ituu^b  the 
tftcr  it  has  been  diilivorud  thuu  wbeu  it  has  bceo  mixed  just 
10«»  to  delivery.  Thus  by  the  use  of  the  jarw  confiidemMe  lime 
fed  and  fresher  crpoin  can  be  nhlaincd.  Tb(>  jars  amy  Ixs  pur- 
td  from  auy  dairy  supply  cunipuny  ut  a  small  cost,  and  provide  a 

clean  way  of  bandting  milk. 

nrator  L-ream  can  be  made  much  richer  than  ^^gravity"  cream, 
pbr  this  reason  is  preferred  for  whipping  and  some  other  pur> 
L  It  may  (»<s  kept  longer,  an^  it  t^in  ttu  takvn  from  perfectly  fresh 
Lwhile  (bat  raistd  by  gravity  iu  usually  12  lo  a-i  boura  old  when 
ned.  Creuui  gmdually  becomes  thicker  the  longer  it  is  kept, 
It  ia  often  held  for  tbis  pur|x»s«.  SuiiietimvH  it  is  1  or  2  wet^ks 
tfaeii  iihk4;  vi-ry  litlli*  i^^  umhI  in  us  irv»U  eoiidilion  as  milk.  Kor 
IJBluon  (i])ecial  cure  In  lUHided  to  ki:ep  it  itweut.  Satuifuctory  results 
at  oblaint'd  by  pbiriu^  ll  iti  a  ix-frip'riitor  at  ii  l4'niin'nitiir«  of 
t  It  oufj^ht  to  In-  k«pt  lis  n«ar  the  frwzinj;;  jxjjnt  us  itowiblti;  it 
Bbe  placed  directly  in  contact  with  the  ico  or,  better  yet,  b* 
1^^  tiurrounded  with  io«>.  Good  ffforl*  will  be  wasted  if  the  ieo 
il  up  only  halfway  and  the  top  part  it>  exixtf-ed  to  a  wu  rni  tenipera- 
^-It  amet  l>e  cold  throughout.  Skimmed  milk  and  buttermilk 
H  have  the  same  care  as  whole  milk. 

DETECTIHO  IMPURE  MILK. 


bM  of  the  more  common  forms  of  impure  inilk  ulriwdy  luii'e  tieen 
By  pure  milk  is  meant  the  properly  handled  product  of  hvaltliy^ 
&d  c^o^'Stf.  To  tie  Irgiilly  rc^rd<rd  art  pure,  in  most  plnt^s.  tnilk 
ibontaiu  ut  Icatjt  a  certain  amount  of  fat  and  other  »olidi4.  It  i;^  a 
Itthingtodetffrroine  by  thcapjwanioccof  milk  whether  it  ia  pure 
»  Hlid  Rvcii  I' KjH! rienced  dairymen  are  frequently  miablotodo  this. 
:^  jdigbtly  yellowish  white  eolor,  a  very  Blight  odor,  if  any,  and 
I   btive  a  distinctly  sweet  and  pure  taste.     When  allowed  to  t^taod 
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quietly  for  several  tioure,crc4uiHbuuld  risenHtumilv,  luid  if 
tion  is  tliorotij;liIv  oifected  tho  rrcaui  shwuld  form  oni'-i-i^'l 
fiftii  of  the  total  volume  or  bulk.     Nu  M'dtment  kIiuuU 
bottom  of  t)ie  jar  or  vessel.    Wliuu  j;ood  milk  in  jKiiiri'd 
it  should  I'linj;  to  the  {j!***  a  little  lUid  not  run  off  cicii 
8kiniint>d  or  wati'red  initk  U  Uiinncr  thnn  wlioir  milk  and 
ahftde,  beingof  a  bliiinli-wliitt!  vulor.    Tlut yollow  p*liiid*!  of  mt] 
due  to  it»  fat,  hut  Hs  this  itoiiKtiturnt  is  more  vpIIow  in  tlio  di{ 
cows  than  olliers  tlic  yellowest  milk  i.s  not  neostsiirilj  iho 
it  is  unsafe  to  judg^  liy  the  oolnr  alone;  |K>ormilk  from. 
b0  more  bi^iily  colored  thus  rich  milk  frouk  otlicrct. 
ficifti  colors  arp  sometimes  added  by  dinhone^t  pernons. 

Wlion  a  (]uanljty  of  milk  is  to  lie  te»t«d,  the  lim  iind 
taut  tliiu}(  to  hif  done  tn  to  oIkhiu  a  fair  saiuplo — oue  thai 
ro84>iit  tbo  whole  uod  ubow  its  avara^*  composition.     If  l] 
u  bik«-n  from  iiuar  tho  to]>  or  bottom  of  n  vecuul  of  milk  j 
been  Btandinjr  (|uict1y  for  even  a,  short  time,  it  will  tie  {< 
too  poor  iu  fut.    The  milk  must  b«  w«U  and  thoroughly, 
the  4wm|)lv  is  l«.kon-     A  ^ood  way  of  doing  t.hi«>  U  to 
tim<>>i  from  (ine  \'i»hhrI   In  anothi'r.     This  should  Iw)  oont 
luin{>.s  iir  <H>lli^^LlonH  of  t-reani  apjxmr  on  th»  Hurface.     If 
ticlesf  of  butter  are  flouting  aboiit^  a  fair  rumple  can  nt 
There  am  m-vorul  miHh«d!<  of  testing  milk.     A  wmipl^ti- 
cbnmist  will  give  the  rxiu-t  amount  of  vapii  i^ititponent  part. 
quires  cotiaiderablo  time  and  cxponM,  and  is  not  D«ceas»t 
tiutl  purpo««s. 

THE  OKSAMOKETEK. 

A  Tei7  nmple  test,  uwl  one  whiuli,  altliough  itot  alt 
is  bettor  than  none,  is  the  judgmeut  of  milk  Ity  the  Hmounti 
wiJI  show.    This  is  not  an  accurut«  ttwt,  boeauMO  it  maj 
ci-cam  whuu  it  :jhould  or  it  may  show  more  tban  it  ou^U 
will  not  show  cream  if  tlivro  is  none  in  tho  milk.     Wi| 
of  milk  huvint;  the  same  unioiml  of  fut  dilfurKnt  reatill 
n-ith  this  test^  a:^  the  proportion  of  tlie  fat,  glohulixM  whit 
on  irertain  <;onditions,  im'luditig  Uie  sixe  of  tho  fat  vlt 
ngi!  of  th»  milk  and  tin*  way  it  wili  hiitHlIrd  li[>fon< 
globulin  bnvR  much  dilheully  in  rising,  only  u  »nmll 
get  to  Uic  top  and  they  may  carry  up  with  Uietn  bo  tnuj 
constituents  timt  there  will  tte  a  largo  bulk  of  p^tor  ens 
teiU,  is  ciirefully  eouduett^  and  uondilions  ait*  fnvomble 
crenm,  foir  results  can  usually  be  obtained.     Tlu«  tc«t  r«qwii 
Knidimtfd  ^his.-i  tul«  (&^.  "<t.  which  is  tilUtl  with  milk  tit  th«i 
and  allowed  lo  staiwl  in  a  eool  place  for  twenty  tn  (v\eii( 
M 
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r  bn  ntdctl  in  ■rising  by  wftrming  the  milh  to  IWI^  F.  and 
,  in  tlip  tuN',  in  ruld  wat«r,  or  the  tube  may  bo  fillw) 

Imilk  unci  the  rptiminder  with  wHrm  wHior,  which  niiHPN  the 

ic  nnd  Fpdiices  Ihu  viMxwity:  in  such  vivw  only  half  as  [iiiirh 

ki|>pf'ar  ii«  the  milk  is  to  he  given  credit  for;  for  i^xaniplc, 

bt**  of  a  glufw  nri;  hulf  wut^^r  and  show  lU  pvv  cent  cream 

ntlc.  this  monn?,  of  coiii-so,  20  per  cent  of  the  milk.     Jf  the 

'  sanio  cncb  day  and  h  tt^stcd  in  the 

Itberc  should  be  little  difference  in 

utovn.     Tubes  gmdnnt«l  Hpeciatly 

Bt  are  sold  by  dairy-supply  firms. 

test  fumifih*'S  a  good  opiiortunity 

sediment;  if  the  milk  in  not  clean^ 

Beon  in  the  Imttora  of  the  cylinder. 

I  t»fi  taken  to  carr^'  the  Lube  qtiiotly, 

|ther  the  cream  nor  the  sedimont  t=— 0 

fcrbed. 

'        I.ACTOKETKB8. 
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little  heavier  tliau  water.     Itn  spe- 

'  varies  from  1.02y  to  1.033,  which 

tJie  wcijfht  of  pure  milk  varieu 

to  1.033  time*  tho  weight  of  water. 

I  from  the  standard  wright,  such  aa 

Ip  the  (pinlily  of  th<>  natural  tnllk  ur 

Ig  t>r  watering,  can  1w  nu'iLstircd  by 

fent  called  the  liicloiuftrr.     'Hiij*  is 

I  gluKH  Intlb  with  a  rilt-nder  Htem 

fnidiuited  tiCAlc,  and  it  i>i»Dadju.sN<d 

Placed  in  pure  milk  it  will  sink  until 
on  the  ftejilc  is  even  with  the  8ur- 
jiijtiid.     This  point  is  eiilled  the 
different  kinds  of  lactometers  are 
in  different  ways.     A   style  fre- 
ed and  known  as  the  boatxl  of  health  lactometer  registers 
bi?  specific  gravity  in  1.029,  and  le^  than  100  wh«n  the 
vity  is  less  than  l.Oay.     A  specific  j;ra\'ity  of  1.03.H  would 
by  ]  14  on  Ihw  lactometer. 
t^QDO  lacioniftec  i-*  gruduuted  from  lo  to  4U  and  indlcatt'^ 
fijievitic  gravity.     Tbun  at  60"  V.  tb  would  read  32  in  milk 
[•eilic  gnirity  of  1.032  and  it  wonlJ  n-ad  .'iO-S  in  milk  hiiviug 
iivity  of  1.0305.     Tin;   Iirst  forms  of   laetonintcrs  havi;  a 
\F  in  Lite  stem  above  tliu  lactometer  arale  eo  that  the  tem- 
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perntnrp  of  the  millt  ran  ha  takf-u  at  tho  inonicnt.  the  i 
It  the  temperature  U  aljov«  or  below  60'    F.  tbe  lacu 
mudt  1)0  corrected,  und  witb  tho  (jiievei: 
'^  tbe  eorrvction  i»  niHilc  hy  sJdin^  O.I  to 

each  degree  of  teiiiperalurt*  above  S*y 
0.1  fur  t-nch  degree  of  teiiiperuture  betui 
if  the  Quevenne  lactompter  reading  ia  31 
a  ten  literature  of  56'\  tbe  corrected 
»>.<?  and  the  specific  firsvity  at  60^.  l.t 

Ai'ciiralo  as  these  instnimonta  lire,  th( 
iiion*  iJian  show  ("peeific  ^'ravity.  If  t-i 
lighter  than  milk,  is  reinorod,  tbe  apocq 
incrt'iwod;  und  if  wnter  i-s  added,  ihv  :t\tft 
U  dceroaaed.  Therefore  if  a  caiiuplo  of 
biffb  $p««ifio  ^rarity.  skLmminf;  is  suspect* 
it  Iiiui  II  low  jfpwifie  (jravity,  waii'rtiijr  i> 
But  if  wjnie  enimi  is  rnmoved  uml  wiitHPj 
proper  proportion,  tbe  ttjiecifii'  gnvi^^fl 
imrhaiiged;  and  this  is  one  of  the  mnimorH 
all  for  adultei-utiiif  milk.  If  niirb  fraud 
practiced  it  can  be  dotectfrd  by  tbo  ei 
or,  Tiioi-e  surely,  by  tho  Bubcook  fat 
nil  the  folloiviiij;  ptige. 

A  fair  opinion  of  tbe  value  of  milk,  so 
position  is  concii-rntrd,  can  )tr  fornnxl  frtmi* 
ajje  of  fat,  as  the  total  solids  of  iionual  mi 
and  decrease  as  tbe  amount  of  f»t  ia  (pral 
If  milk  1)HH  ))eeti  tampered  with  by  >^ 
wntage  of  fai  is  i-iwiiK't-d  lii  tbo  (fame  I'l  . 
otbt>r  ounHlitUBDtd,  but  io  a  j^ro&ter  prop«i 
milk  IK  skimmed.  As  fat  is  the  part  that  tin 
penioii  trieit  to  abstra«'t,  the  puivbasi«r  if  .m  tl 
if  he  jud>fC8  of  tbe  quality  of  the  milk  by  tJ» 
it  t-oiitain^.  Many  tesbt  for  tbe  fat  of  mil 
projxitaed.  Tbe  Uctoscope  and  otbt-r  oj 
nru  soractimeif  used  to  deteraiino  tho  fit  I 
tliey  ai-i-  i  lUKxmmte,  and  t>>;|)evifllly  ho  in 
one  without  Ur^^e  exjMinence.  Some  of 
on  tbe  I'olor  of  tlio  milk  or  ou  thu  fact 
fat  tlierti  is,  tho  h*(«  lifrht  will  pa-v«(liroug| 
Uut  Aft  tbu  (--olor  of  milk  is  nut  uu  indimt 
ncsSf  and  tbe  saint;  amount  of  fat  willj 
lli^ht  when  in  xmall  tbiiii  whrn  ia  larfie  ;;lcihule-<4,  these 
I'^ive  incorrect  results  and  are  ibereforu  unreliable. 
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THE  BABCOCK  TBST. 

I  methods  of  rapidljdctomiiningUiofai  content  uf  milk  with 
if  uhoiuiL-nl  rctt^'ciit^  tt&vo  been  d«rU6d.  Ouo  of  Uio  riiosk 
i)>  Che  Babcock  milk  teht,"  Tliu  little  machitio  voot)truct(-<l  to 
»  t««t,  niid  nf  which  several  |]«tLnrn»  arc  niado,  i»  in 
must  »ll  woU-conducted  milk-i-uceivln};  ntntiona.  It 
ahoiit  a  tnblivtpoonful  uf  milk  for  a  sample,  and  the 
treutMifc  of  fat  in  U  cun  he  dotenuined  by  thia  IcaL  in 
een  ininntrrs.  Tbe  n-ault  is  olhtained  by  the  action  of 
dl  forv«  aided  by  some  chcmiciil  uf^nts.  Tbe  ori^iDol 
he  machine  i.>;  fi*oin  <4  to  $15,  sc('ordin;j  to  size  and 
nd  lesH  thiin  I  crnt'K  worth  of  miit4:ri]ilHHr<>  iiH(>d  for  nnch 

Ita  manipulutioii  in  i.4uiily  IcjirntHi,  and  it  can  Im;  sue- 
o[)pracod  by  any  cairfid  penton.  A  dclinitc  lunount 
s'^)  of  llic  milk  or  cniini  (n  In-  tf.-it<^d  in  inciwured  in 

and  pluued  in  a  butttu  which  htu*  a  lung,  slender, 
nuck  (lit;.  ~):  salpburic  acid  is  then  added,  and  tlio 

ikcJi  nntil  th»>  mixluru  bt-tiomos  dark  calorcd,  which 

Mit  a  fnw  inonienlii.     Thtt  ucid  doeti  not  atlcct  tlie 
dimalveii  tlie  uth(!r 

i  which  ktM*p  the  fat 

.part. 

He  id  then  placed  in 

no,  by  which  itiiinip- 

vcd  in  a  horizontal  po> 
thu  n«rk  toward  the 

Tio  fat  is  thus  fur<i?d 
neck  by  the  other 

f  the  bottle,  wliicharo 

nd  tht'Pffore  thrown 

in   tbe    cL'utor  to  th<? 

Lho  bottlo-    SulIiriE-ut 

pr  i<  nddcd  to  lirinp 
into  the  neck,  vrhero 
irccnlagc  can  )>c  reiul 

lUv.     In  the  illup^tni- 

ittefor  mcii.surinj:'ll)c 

acid  mouarc,  nnd  a  t«iit  bottle  aro  ahawii.    From  two  to 

ur  lnJttles,  eontiii  nin]^  ii^  many  different  Miniplc3,  can  be  tct^ted 

aorording  to  the  size  of  tho  maehinc.     S[>ccinl  bottles  of  a 
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Pw.  '.~aiMmiiiiniat  Ibe  IliUiciKk  IslMit 


.  by  Dr.  8.  M.  BatiVH'k.  of  Ifco  WisKwiuda  AgrivuUunU  ExiwriinenI  Station, 
MaJbotl  in  biill^tiiu  of  (bat  uui  si^tend  •tthcr  ux()uriiii«ii[  BUtioua. 
/.f  milk  weiifha  iiraclirBlly  is  grwiWL    Of*«m  i»  ISkIiUt  than  milk;  Immi« 
uponuiit  betaktin.     Forexact  reeulta,i::n»m«uiiplnsliould  bewcishnt 
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mudtSed  fomi  urefurpittbcd  forlfHlJiigKkiQiim^d  intlkaDil  cnmn. 
mttii^  for  ibis  I'vst  h  »old  by  dairy -^iipptr  fimi)!.  A  gquI]  iii*«-n 
pli>to  with  the  iiccci!<8ary  jf[a>;Hffant  nud  a<-)<l,  ran  )>e  obtaioedl 
$6.  FtiU  flir«4?tioiiR  are  sent  nillitbc  npi«ratiis.  Thisscvnoli 
followcKl  ami  i|i(i[t.>  Hcoiii-ate  i'i^Atil1«  iibtuined  nft«r  a  littlf  p 

A  iiimili(rr  uf  otIiL-r  tcat^  urbii'h  (»ii  Ih<  quickly  antl  hnhiIv 
been  described  by  different  invL'stigstors.  Like  the  litkXw-ork 
arv  Tor  tht^  dcti-rniiiiulioii  uf  tlit;  fnt  only,  btil.  iin>  ]i\-v-  e»f 
SQml^  U-i*Uiii,'  Hpplmiu-e-  have  bccu  platfd  on  lUv  umrkH 
nccet'siiry  c-hcmicHl  H<^nii«  in  botlU'-s  dcsigiiaU^d  b^'a  totter  a 
wiUiniit  infnri)>ntinii  ns  to  thiu-hnnK^lor  of  tb(*  lii|iiid»i.  I'hi'iW 
used  wilJiout  sutlicicnt  kiiowledgi*  of  tbcir  iiatiir*-,  and  Hwv 
be  unduly  expensiTe.  Kther  it;  sent  out  in  thixwity.  Tbiiiti 
a«  rniiniderable  daiUHge  inig-bt  iv.snU  fruni  an  inospprienp 
liandliniT  mifli  »  highly  iiitlHiiimahlG  or  explosive  ^ul>.'itlltl(v-. 

If  the  honesty  of  the  milkman  is  questioiMKl,  it  would  vcn 
good  plan  trt  hum  a  tester  on  band  for  dct^nntniiif;  fiit,  aixl 
iH-ejuiioiitilly  lie  iiaed.  Stmo  new  tPHt  iwiuiriug  <mly  chrap 
and  i*i!Ugei)U.  not  dan^-rotu  oven  in  the  bandii  of  un  ignonu 
which  would  sliow,  wilhin  one-biilf  of  1  per  cent,  thn  corrre 
tent  of  II  sutiipir  of  milk,  iind  wliich  ivuld  be  o|>cniled  nilb  li 
vould  1>e  iitOHt  vrctconic  to  liouKi--kr4^]fer». 

ACID   TEST. 

Acid  comnienco«  to  form  as  soon  a.-*  milk  in  dniwn  fromtlH 
after  a  certain  amount  ba«  I»een  devrlopfd  it  l>ecoin«'i4  flrii 
t»»te,  and  the  milk  in  isaid  t^o  Ire  sour.  It  iir  soiuet)mi--a  ^ 
know  whether  milk  is  nemr  the  eoiiring  point  or  not.  urif 
ODOUgh  for  the  un^  of  a  baby  or  dolivatu  person.  It  it^  n-olth 
milk  which  is  almost  sour  u'ill  coagulato  on  boilinj;,  but  tliii 
not  show  whether  the  amount  of  ai'id  present  U  Mtnall  or 
and  Farriiigtoii  have  devised  nimple  methods  lor  cletH 
aniomitof  uddiu  milk.  The  method  of  the  Utter  ia  themonr 
for  household  use.  Tablets  containing  u  delinite  qiuintitv  nt 
miiierial  (such  a»  t-auatic  pota^ib  or  ,^da)  are  di<«>tfi|visl  it 
added  to  u  incatjured  umoimt  of  tho  milk  to  bt>  tcniL>d,  TIhi 
tain  H  littJc  plienolphthalein,  n-liteli  i»  eolorlt>.'«s  vrhen  iatM 
and  pink  wlini  in  tilkniine  solution.  A  solution  of  1  hese  talM 
atldt^>d  to  the  milk  and  the  mixture  is  Ktiri'ed  until  it  ImwepM 
!h  then  known  tliat  enough  alkali  has  been  added  to  neutnHl 
in  the  nieusurifl  amount  of  milk  and  the  amount  uf  soluti* 
indivates  the  acidity  of  the  milk. 

Pcrfeetly  froi^h  milk  contains  very  little  nuid  and  moilill 
by  tho  addition  of  a  snuUl  amount  of  alkali,  wbile  milk  * 


more  ncid  anJ  would  i-eijiiire  much  mor«  of  the  saluUon  to 

[pink.     The  t nhlets  arc  made  of  such  strength  thnt.  if  a  Kolntion 

>f  tlicm  turns  ont>  ounce  of  milk  puik,  tlial  milk  tihould  kurip 

lable  Icn^b  of  time  with  proper  care.     H  the  milk  rcDiain?i 

Etor  the  solution  bail  l>een  added  to  it,  it  will  proliubly  i<oou 

lis  is  a  very  siiiipN-,  iniaxpt^iisive,  and  useful  l^t,  and  rm|uii-(>8 

Ik  rntiiigli  to  111)  iia  ouuc(>  iKitlle.     If  this  t»tt  wen>  luloptMl 

■hold  u^c  oni-.  t-uuld  niton  ui^ccrtuln  how  niurli  of  thti  alkaline 

should  be  nfct'^mTy  tu  luru  a  dt;)itii((>  nmutint  nf  milk  pink  nt 

of  delivery,  and  Llien  rcfuj*o  «nv  not  up  t<>  lln;  standard. 

been   stated   that  colostrum,  or  the  tirst  milU  given  after 

contains  a  lar^  p<>rrccntajn?  of  albumen,  and  Dhould  not  l>e 

K  ordinary  purix>so».      Albumen  is  eoHg'iilarcd  by  he»t.  and 

>lo8truni  18  txjiled  a  large  coagnilum  'n*  formed.     If  perfectly 

Ik  coagulates  on  lioiltng.  the  indication:!!  arc  titat  it  contains 

Eh  albumen,  and  it  tihould  not  be  ur«rd. 

forcgoiug  Uisth  arc  all  good  eo  far  as  they  go,  but  none  of 

iow  whether  the  milk  is  from  heaiHiy  cowp  or  whether  it  has 

itaminnte^I  by  penns  of  diDcaMiv     Ttm  adultomtion  of  milk  may 

baid  renulLs  by  diminishing  tUi*  food  value,  but  intolliijciit  por- 

II  learn  sooner  or  later  that  they  are  being  dieuttnl.  pjipefially 

>r»ctic<;  is  carried  un  to  ii  great  ext<?r)t.     By  far  l.hn  gn-atej^t 

I  of  luirm  (hat  is  produced  by  milk  in  duo  to  objcx'tiunablc  Ikic- 

kich  it  contains.     An  inconceivable  numb«r  of  these  orffaniMms 

srosent  in  milk  and  their  prc'^ence  not  l>e  noticed,  and  the  only 

?hich  thoy  can  l>e  deteotdd  is  to  note  the  changc*i  of  tlio  milk 

^B  bacteriological  cxaminntjon  made,  which  involves  time  and 

No  te*t  has  l>een  (levi»^«l  that  will  tjuickly  and  ea.'<ily  show^ 

ice  of  disease  germs  in  milk.     It  has  already  been  stuted>' 

teria  get  into  the  milk  of  healthy  cows  after  i(  is  drawn,  and 

way  to  keep  them  out  is  to  avoid,  as  much  as  )X)esible,  ex] 

lUk  to  them.    This  meam<  that  the  dairy  and  ite!  eurroundingd' 

clean,  and  elcan  nil  tbu  lime.     Filth  can  not  be  prei»ent  io 

without  havhif^  a  contHininatiu{;  influence. 

SELECTIOS  OF  DEALER. 


iibtedly  the  hv^i  way  to  secure  a  gwxl  milk  supply  is  to  deal 
clttir>'manor  milkman  who  in  tlioruughly  bonestand  lu^nipulously 
He  should  be  i-pipiirtxl  to  show  ipniHerly  c('rlificiil4>.s  from  a 
tiftriun  of  good  stunding,  ytatin;^  thai  afutr  a  careful  exiimiiiatiuu 
Cows  they  were  fouud  to  lie  heuithy;  that  if  tho  health  of  any  waa 
'oulitful  "lurb  animal  Imd  lit^Mi  removed  from  the  herd;  that  the 
It  of  (ho  feud  luid  natcr,  the  stuiilary  conditions  of  theatablesand 
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surruuudiiigij^iind  tbebeakliof  thi-'omployeoswereapprored.  Rmo 
honeaty  and  i«xpi'ri«iicG  should  be  sufficient  guarnnty  a*  to  jjood  men 
tire  aud  quality  aud  tliat  bia  luillc  has  been  properly  cured  for  to 
guarded  ajfaiiist  oxpoaurc.  The  ccrtilimte  of  the  v«terioarian  abool 
ho  sullicitut  tfiiai'anty  as  to  the  good  health  of  tbo  faeitl  and  corno 
saiiitan-  coaditiouA  of  thv  catHbli^biueut.  It  io  a  mLi>take  to  voniii< 
that  niilkmen  ava  nHtiimlly  a  lot  of  tincluters.  Honest  mc>ii  are  in 
business  as  \ri*l[  as  any  otht>r,  and  one  of  the  uiokI  inifxtrtaiit  Nt«|li 
towanl  HRCurin}^  hoix-^t  milk  iH  to  encoura)^  ibu  liomtst  man  by  girt 
liim  dom^rvcd  tmde.  The  milk  coniTiii>i»ioiut  op'rating  in  noiue  of 
largiT  ritip.s  mji'vo  this  purpose.  Th«y  approve  or  ''wrtify  "  the 
of  dairicfi  wbiuh  arc  conducted  in  the  uio»t  careful  manner. 

Lnws  havo  been  in  forco  for  many  ycaru  in  mo^t  of  our  cities  rcq 
ing  A  certain  composition  of  milk  as  tb«   iniDimum.     Usually 
rdjiui-emoiit  is  at  leost  3  pot  cent  fat  and  12  per  cent  total  sol 
These  regwlatioo*  are  undoubtedly  a  great  beiiodt  bo  far  as  tbey  gQ 
but  in  many  towns  and  cities  there  are  no  .*m.'b  Iaw3  in  force,  ami  'n 
order  to  sceutv  a  good  quality  of  lutlU  the  great  uiajoritj'  of  milk  eoor 
eunicFB  rely  ou  the  intelligunce  and  honor  of   the  one  who  ^upptia 
them.     One  of  the  best  incentive!*  for  a  dairyman  or  dealer  to  k«i 
liiH  dairy  tu*  IL  i^hould  be  it*  to  feel  that  he  may  expect  a  vi-sit  at  oBJ 
time  from  Mime  of  bin  oiLstomen^.     The  prap|ir«  un  the  part  of  ctx 
ttumi-rs  of  oi^'aNionully  riifiting  tlie  farms  and  stores  from  whieb  tbeil 
milk  comea  can  not  be  too  highly  commended.     When  one  does  tbli 
he  should  take  tipm;ittl  aire  to  kuowthat  he  is  not  vittitingnsample  farn 
which  it'  always  kept  ready  for  inspection,  while  others,  perhape  nwi^ 
dintant.  are  not  in  such  good  condition.      Ills  milk  may  come  froflt 
tha>;e  more  dintanL     On  a  well-conducted  dairy  farm  one  may  expea 
to  (ind  thi'^i*  i-oiiditionH: 

A  roomy,  ek'an,  dry,  light,  and  well-ventjtal^id  titabtu  or  oc»w  bouse. 
To  pnMluce  good  milk,  cowk  mu?>t  bv  (ximforlablc.  and  lIieMe  tHinditiMH 
not  only  add  to  tlmir  comfort  but  are  aKiolut^ly  ncotsiuar^'  to  keep 
thmn  in  the  Ix^Kt  of  liealll). 

Ilealtby  and  clwn  cows,  which  appear  well-fed  and  contented. 

An  abundance  of  pure  wat«r  to  whieb  cows  are  gii'cn  access  at 
twice  n  day. 

Feed  of  good  quality;  the  grain  and  coarse  fodder  should  be 
fi'om  dirt,  decay,  or  n  musty  condition.  ' 

A  .'ipirit  of  kindness  toward  the  stock,  exhibited  by  ereryoulj 
employed  alx>ut  them,  and  gentlenet>4  of  the  aiiimale  them^lves. 

Provision  for  washing  and  sterilizing  or  scalding  all  utcn&ils  wbiclii 
come  in  contact  with  milk,  and  preferably  the  u.s«  of  milking  piiik 
■^rti  amall  top  openings,  which  do  much  to  keeji  dirt  froui  falling  into 
-Uk. 


a  mi 


bcrJ 


"IVorisiaD  for  rtr«bdag  mad  cooGnp  the  mltW  in  »  t-b>!a&  >tiui«|ibci 
froiu   all  <sbl«  and  othitr  odurs^     Ttua  LnmUwMt  >buald 
iramMtalrlT  after  tfaeadlk  It  dnwa  ftvin  «acfa  cow, 

for  «t<iri«s  Uh  mOk  and  TcBifWBg  it  ooM. 
^^  .^.,v  gnM  olcwilhK>«  b  rqgani  to  ervryUiiD;  fXNin«cSeci  wiU^ 
The  air  of  tbe  ftablr  aboaJd  h«  fmrv  bdcI  fiw  frttta  dn*^ 
milkitif  b  bwu^  dooe.     Emploj-ms  aboald  canrfuUr  «ij|»  the 
sod  tbea  waah  tbeir  bands  before  ntilkini:.  and  j^Iuxild  Iw  in 
doibes.     Whitewash  Ia  a  good  diMnfn'lant,  and  ^bould  he  acta 
15*  more  stablf&i,  aitd  laod  plaster  should  be  sprinkled  al«nut  t( 
mristun!  atid  odor*.    Tbe  caw  ^)uM  sumd  00  clean  liner  and 
lirty  sruff  which  could  be  U!«d  nowbero  elfie. 
it  U  iitiisp>'c[rd  lltac  milk  Ia  \»\ng  adulU>niUHl.  a  nunpln  might 
br  the  viutur  irben  ud  Uu-  (arm.     Hit  Abuuld  be  hatHllt«d 
ily  EK  pomible  like  tbe  tfaulr  -ttipply.  aod  comparrd  with  il  as 
int  of  *-rr«iu.  or.  U-ttT.  an  to  thr  amouut  uf  fnt. 
Ibftuiilk  i:^  baDdlcd  thr^'Oghasiorvin  the  city,  the  building  slHMild 
etp(  ctcrupuloudj-  rlean,  and  thi»  mom  In  which  the  milk  i^  'rxposed 
bt"  free  fpotu  dust-     Thpn>  should  he  pn»vi»i<>n  for  ki^cpinj*  the 
c«>ld   »hpn   nlorpd.  niid  up]mnitm  for  steaming  or  w-aldiH}-  all 
after  the/  an:  washed. 

TOW  AVB  CITY  MII^  SUPPLY. 

le  afprmp?  dairy  cow  ifivi'a  tklu  gnlloas  uf  milk  iwr  ywr.  or  about 
fouttgh  Ui  supply  U  pi-j-tMiiis,  pruvidt-d  it  is  all  u-sed  il>>  milk.  Uiir  iii  itll 
dsiry  districbi  tuore  or  less  bult«r  and  chcc«u  un*  made,  and  ;^>.  vritbin 
Kacii  of  eTi>ry  towii  or  city,  thf-re  miist  lie  at  lonst  om*  oow  for  ■iU>ut 
every  ll!  pcoplr.  Cowsaro  kept  in  m&ny  vill«(fe'' mrd  in  somo  cltii's, 
\ntl,  the  gre>at  bulk  of  tnilk  consumed  in  citlcH  is  produced  at  tn>mc  ditt- 
tanet'  from  the  clowly  p>pulHteid  sei-tioii  and  Imnsported  lo  miirk«>t  by 
wkfjooM,  rsilri Did  trains,  niid  biiat«i.  SectionMaro  foiitnl  witliini-ii.oy  ri'mOi 
dtall  cities  where  dniryiiit:  \a  the  prominent  piirHull  and  Inrgu  iiunntt- 
tIcK  of  milk  are  produc(-d  for  .^bipmcitt.  (>l-antr<^  r>iilrhi\s»,  Sidti^nn, 
lad  IH-La^varo  couiitio-^  arc  thv  most  importmit  kN.iilitit.'>  iieur  Nt-n  York 
Uty  8e.ndinjr  milk  to  Uint  ninrkot.  Chi.>st<<r  Couoly,  west  of  Fbilndel- 
pbin,  fiimisliew  timt  eity  n  Isr^'*'  piirt  of  iL«  Mipply.  The  eouritry  went 
ind  northwest  of  Button  fiiniishi>!*  nnwit  <)f  it-t  milk.  A  larjie  |Jart  of 
tfaeMipplrof  ('bic-agoconicH  front  thn  north,  but  to  thewe^tand  Minth 
tn  fouud  e:i(cellfnt  <lairr  Iiind4  from  which  >-oiinidi.Titbk'  tnilk  i.->  tlilpfH-d. 
Then«>-  dairy  .Hrrtii>nfi  are  funioii.>i  for  thrir  tii\iiri»iit  pn.-'t.iirir»,  pun*  cold 
i|>rin^,  nnd  Hne  cnttle.  (n  froiiemi,  thcso  comiuuniUcf)  are  iimuDir  the 
lOONt  prott[)eroua  of  the  agricultural  distrlcbt  of  the  <-ounlry. 


CAAE  OF  inXJC  ON  THS  TAXI 


Whether  niJlk  is  de!ivore<l  promptly  or  held  some  time  hofom  rln! 
ery,  it  needs  particular  care,  and  the  licst  dnirymcn  provide  for 
purpoM  a  i*oom  near  the  stable,  )>i)t  sepDrated  from  it  no  as  to  exrl 
dust  ultd  unp1eu«niit  oiInn<.      As  hooii  asapuilfitl  of  milk  Iiiik 
drawn  from  the  cows,  it  is  carried  to  the  tnElk  room,  poured  thro 
u  line  stnun4>r,  and  eouiRd  with  tin  H-ppuratue  made  of  thin  nietnl 
coiitaiiititf^  cold  water,     Tlio  milk  flown  avvr  tlie  outKid<>  of  it  in  a  ti 
ahe^et.     After  SO  ur  40  ([uartji  have  been  lhm<  treated  a  shipping  rai 
filK^d  iLFid  net  in  cold  wntcr,  or  tho  Diilk  h  bottU-d  aiid  ki>pt  cold  i 
nnult^d.     S<mic  f«riiiontdu  ^otILs^^  tltisciire,  but  »*truin  llic  milkdi 
into  tho  larj!^  am,  which  stands  in  any  conveniont  place,  usutVy  '.vi 
the  stable,    When  the  can  is  filled  it  is  placed  (as  8(K)n  m  convoiU 
in  a  tub  of  cold  wntor  and  stirred  until  [xirtJy  cooled,  thou  left 
the  cover  iijar  until  wanted  for  delivery.     I'crsous  handling  mil 
thitt  way  do  not  appreciate  how  8eu&iti\'e  the  fluid  is  to  foul  8nrrou 
iiig^  and  how  tptk-kly  It  will  absorb  injurious  odorv.     It  is  fortu 
^^_for  con^tumers  that  milk  shows  so  plainly  when  it  has  been  ca^ 
^^Kbandled.     If  purchaecrtf  are  sufiieieDtly  watchful  they  can  ai'oid 
^^  supplied  with  milk  which  bae  Ijcon  impropcrlj'  cared  for.    Tlic  dal 
I        man  hIiuuM  ulwiiyt'  i>e»r  in  mind  that  milk  is  n  food,  and  bo  -should 
I        leave  it  umiecettsarily  in  any  pliu-e  where  he  would  bo  nuwilUn^ 
I       have  his  own  fowl  tefl  an  equal  b'npili  of  time. 

i  When  milk  ii^  served  soon  after  milking,   iu  many  eab«s  it  is  uol 

I  cooled  by  artiiiclal  means,  and  in  small  towns  supplied  by  dairymeu, 
f  who  drive  in  twice  each  day,  it  is  often  delivered  "warm  from  the  cww," 
To  luuuy  pnrsoDH  thitt  is  a  gftiamnty  of  its  purtt^';  but  milk  ^rved  io 
tills  way  will  SOU)'  in  a  short  time.  Within  Iwu  ur  Ihrco  liuuni  after  it 
Li  deli^'ered  it  in  likely  to  bt>  nearer  a  c^>tidlliun  of  sournes-s  than  milk 
twelve  or  twunty-fuur  hours  older  which  wa^  cooled  immediately  after 
milking  aud  kept  at  a  low  temperature.  In  anme  rases  the  milk  dc> 
livcr(?d  in  (he  morniny  h  that  of  the  previous  eveninfr,  well  coolt^l  nnd 
kept  in  a  cold  place,  and  tlie  milk  delivered  in  ibo  aftcrnt.»un  id 
morning  product  similarly  treated.  Tbi^  k  a  much  better  mothod 
the  delivery  of  perfectly  fresh  wann  milk.  When  but  one  deliver 
made  ouch  day,  and  that  iu  the  morniug,  the  production  of  tbc  .' 
tooruiug  and  prosious  evening  ai-e  usually  distributed.  Many  dii 
men  do  this  when  they  drive  dinsctly  from  the  farm  to  the  places  o 
delivery,  except  wheu  it  is  ueccissury  to  start  before  the  hour  of  mtll»- 
iag;  then  tho  milk  of  the  morning  and  evening  of  the  previous  day  ht 
taken.  During  the  bottcat  weallier,  the  eveningV  milk  is  MunetiraW 
delivered  by  it^lf  early  in  the  morninj;,  and  the  supply  of  tbo 
uioniinif  is  ttervcd  laler. 


TBAitSPOSTATIOH  OF  HZZJC. 

Neoeisarily  most  of  the  milk  served  in  large  cities  is  older  than  that 

Served  in  t'lwn-;  mul  vill«jf«.  oa  it  hao  to  comf  from  jrroiitfrdiHtuiic<>«, 

sod  fur  Hx'tA  n>n.suii  xpBcial  cart:  Im  iiM{uired  iii  uanu  wcnthor  lu  [irv vent 

Mmnn}r.     Tbi*  mtlk  Jb  mndi^  ns  cold  im  j>o>tsihIu  on  cIih  riirrii  uiid  ii-simlly 

beld  in  cold  ftpring  wuler  until  IJiiic  to  b«  duHvcrt-d  at  tin;  railroiid 

station.      If  till'!  dintttiin;  t>.)  nmrk<^t  in  ^I'cril,  a  UIhtbI  supply  of  u-a 

ib  kept  on  tbfi  iim;  »omt*  railroudit  provide  rcfriKemtor  can.     Wlit;n 

tb«i  milk  U  not  delivi-n?ii  aii  soon  lis  received  in  llie  citv,  it  it  cold  storod 

tad  hi  verv'  roM  wbi>n  plaood  in  delivery-  wagoiii*  tlie  ricjtt  moriiiii;j. 

1b  jwme  ata«?>»  ibe  njoriiing''M  and  previout)  oveiiinjf's  milk  are  sont  into 

llwi-iiroti  trains  «ome  time  during  the  day.     If  tiw  dif^lanco  is  not 

too  frr&Lt  and  urrlval  in  tlie  city  ia  e»rly  caough,  tlit>  niglit'K  milk  U 

often  -tcr^-wl  ns  soon  hn  rocnivcd.  ami  thcmorniii^'ei  milk  kept  foreurlv 

rv  on  til"?  follow  itiffdiiy.     In  tlie^o  cases  tlie  vHy  milkman  wrvi-H 

^  ;  i-tm  twelve  to  tweuty-foiir  liours  old:  Imi  jrencrally  it  ifi  older. 

Bulnxulrt  eutcring  i«ome  of  tliv  Inr^  eitiei*  curry  milk  from  points  two 
to  four  hundred  milM  di^'tiint,  Milk  tmins  lii-iirinj*  the  milk  of  tim 
morning  and  the  previoiLs  evening  Itegin  arriving  in  the  cities  by  8 
uVluck  in  tlio  morning.  ThuiW  1iringin)r  milk  from  the  more  remote 
pni'liieing  sections  rome  in  latpr  in  the  day,  in  a  few  eases  late  in  Iho 
i-vcnin^.  This  milk  is  delivered  the  following  day,  being  twenty-four 
or  ltiirly-«ix  liouM  old  when  it  reiiehes  the  consumor.  Sometimes  the 
milk  in  held  n  half  or  whoir  diiy  l>efore  delivery,  miiUing  it  that  much 
oldtT  whpji  t'oiwimied.  Altii'i.st  the  cnlire  supply  of  New  York  and 
KRoe  of  other  ritiex  in  tho  no-rulled  ^'railroad  milk.'' 

The  daily  rKfeipLxin  New  VorkCity  are  over  l,(HX),(KM)(iuarta  (inelud- 
in}r  Mtnte  iisp<i  in  iirar-hy  cities),  and  praetically  all  of  this  is  brrmpht 
by  tmins.  Philadelphia  uaos  about  SiXt.VOO  quarts  of  milk  per  day, 
nml.  iK-iiti,'  i^ituatt'd  iu  a  good  dairy  country,  o  con.-tiderahic  jmrt  in 
delivered  hy  wagons  directly  from  the  piv^dm-iug  farms.  Milk  carried 
lon^  diiitaiices  lu  rofri)fonitor  cam  should  iirrive  in  tlic  city  lit  as  good 
rnn'iiiinn  »h  that  which  id  rarried  litit  h  Khort  dt^taneo  with  letts  pro- 
Iw'lion.  It  may  M>om  to  mnn*^  ibul  milk  Lwunty-four  or  thirtv-six 
ItOuri  old  ia  uniit  for  luc;  but  if  it  has  U-en  carefully  bandied  from 
lb*  first  it  i.s  much  U-tter  than  a  snpi)ly  not  so  old  and  not  »o  wMl 
rnt*A  for.  ('lean  niilk  that  Imf  been  cooled aa soon  at  drawn  and  kept 
In  low  tcmporoturp,  will  cbaog-eleiaintwoorevuo  three  flayi>,and  is 
tlii'Pi'fiM'o  I»ell.-r,  liiau  UL'W  milk  which  Ikis  Iwcm  carele.-=<ly  handled. 
Mtut  il  U  po8iijtblc  for  old  niilU  m  Iw  fr.Mfi,^r^  in  thi>  usual  isonse  of 
tluit  term,  tlian  mow  milk. 

Milk  in  iifttially  tran-ipiH*t<;d  in  heavy  i-anH.  the  ino>*l  common  sizes 
Widing  iJO,  30.  or  40  quarts:  thfi  ntyle.i  in  hm-.  diffi-rti  -"i-i-l  il-nl  accord- 
^T  to  locality.     Within  the  [wat  few  yearn  some  coii:;  m 
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Usbed  lx>UUiif;  ^tatioTW  noar  Ihair  producing-  farms  and  transport 
milk  in  jars,  whirh  in  hot  weatlicr  are  carried  packed  in  cracked  t( 
This  -sj-atpm  hiis  many  ndvaniuKcs  over  the  uae  of  cain«,  but  is  mvi 
t!xpL'[i?(ive.     Ai  tliu  preM^nt  lim«>  greal  iiuitntiti»4  uf  milk  aru  battle 
by  the  dialers  in  their  city  plants. 

Tbo  bc»t  condut-tcd  luiLk  i-ontpanieM  draw  their  »upply  rcgulurly  ft 
tbexaiuadiiirietf.  and  hHi'econtiitct»  n-iththufarmon)  r«r|uiriD|f  th«  mit 
to  be  produced  by  heiilthy  cows,  ^trained  and  cooled  imniedinK'ly,  ar 
sent  li>  the  city  when  fnah.     Other  provLiioua  relate  to  the  tairc  of 
herd  and  dairy,  prices,  etc, 

DEI.IT£B,Y  IK   CZTI£S. 

Tli('r<>  arc  an  many  different  ways  of  delivering  milk  ns  there  are 
producing  it,  aud  not  an  iu»ig;uiticant  part  of  the  troubln  which  it  givi 
iacaiuted  by  neglect  to  properly  care  for  it  while  being  delivered. 
Urge  wide-mouth  cans  whit-b  are  opened 
tifty  to  a  kuodivd  times  bcfoi-e  they  are  enii 
bnvu  Ibuir  eontenlti  thus  expotivd  to  comideni 
dufit  and  dirL  These  cani)  are  ufiun  earned  wil 
out  ict>,  even  in  the  warmest  weather,  and  uiit 
can  nut  podsihly  itiumiii  long-  in  good  c«nditic 
when  Ko  treated.  An  improvement  uvor 
niothod  is  to  have  a  fuueut  near  thu  bottom  of 
can  and  an  arrangemeDt  to  stir  tbe  contcntii,  ao 
that  milk  of  uniform  ([uaiity  can  be  drawn  with- 
out ex]NjHin}r  the  entire  supply.  The  faucet,  bo\ 
ever,  should  lie  carefully  protected  from  du8tai 
dirt.  In  wann  wentlicr  the  can^  should  he  col 
eird  with  ice  or  ieu  wuti-r,  or  iit  least  witii  u 
bhiiikut,  whidi  in  e»mo  prolcetiou. 

Tbo  cleanest  and  most  satisfactory  way  of 
Uvcriug  milk  is  iu  gla.'ja  jnrs  or  bottles  (lig. 
Brciy  person  who  in  seiTed  in  this  way  should  be 
certain  that  the  («rs  are  properly  cleaned  as  m 
IU  emptied,  and  the  dealer  should  clean  and  t^teriUze  them^  ns  soon 
thoy  are  collected  each  dnj-.  Buttles  are  easily  cleaned,  each  one  ui 
measure  and  preveulsover  or  under  tueu.-<unitg,and  eiu-h  lK>ttle  of  mil 
i.4  kuiiwn  to  eoutaiu  all  the  civaui  belonging  to  it.  Uollles  do  not  hie 
dirt  in  the  milk,  and  if  tbcy  are  tilletl  with  fresh  milk  and  are  uUowe 
to  titund  quietly  a  few  hours  ci'cam  will  ujiiUuUy  show  at  tbe  tiiuo 
delivery.  They  save  the  milk  from  being  unueccst^irily  exposwl,  and 
if  (hey  are  lilltxt  in  the  country*  the  milk  dties  not  come  in  contact  with 
ijty  uir  until  it  U  in  tbe  house  of  the  consumer.  This  last  is  of  oob 
iiablo  iiu]M>rtjmee,  as  it  haa  been  abown  that  bact«.;ria  arc  \ot 
•indiiiit  in  the  iitnmsphere  of  cilief,  while  in  i-Ienn  country  di:*lric^ 
fow  nw  found  iu  the  air.     The  use  of  aealed  bottles  decreases  tt 


no.  H  — Milk  ^•r. 


\ty  for  iwitill^mtton.     Stmit-  eonipjinies  sciring  a  bifjh-claps 
,th  niitk.  fnr  wImpIi  '■[m-i-IiiI  r|Hiui>'  of  ]mrily  ure  iiiiidv,  soul  llii 
da  «oon  ba  they  Hre  riltcil,  with  ptirnffio  or  tiwt&t  cH|ts  or  seals 
iimeJi  with  paiicr  liib«ilN  on  whirh  thp  time  of  milkinjr  nwy  >: 
p«*xL  nntl  tlieiH:  niiitit  W:  Iiniki-ti  before  the  j»r  cjui  be  opeucd. 
ui  ex»etU-nt  plaii.  and  practically  removes  nil  rlianre»  of  the  mil 
■  iiiip«>red  will)  by  driviT  or  Mervnnt,  mid  pUicp>"  all  the  r<.'spotii4 
11  tbf*  onv  uh<*  hoUh-n  ihu  u)ilk;  yet  thiti  in  nut  i!lI<H'tivi>  iiiilr 
the  wal  hi  ito  prepar»l  and  guarded  oj*  lo  preveul  ibit  hi>ing  reniov 
•ad  tvplaced,  or  coiiiiterfi-il^d.     ObJL'ftiuiip  to  bottloft  are:  Tliev  « 
i«vy.  fru^ile,  and  t<>  useful  in  the  kitchen  thai  thoy  are  not  bIhh 
fpompily  ri'iurmHl.     Papor  pjtckiijfos  to  be  uHed  once  nnd  theo  thro 
l«»y  have  V-en  sTij;jr('>il(?d,  but  imt  yet  pcrferli'd. 

It  b*  i-xtretnely  difiii-iilt  lo  j;ct  the  last  Irace  of  dirt  out  of  milk;  so 
Df  llu!  tilth  is  in  r^nch  line  purttcle>  that  it  vrlll  ^'xi  throu^^h  tine  eitrain- 
tr*,  and  hiler  u-ttle  to  the  l>uttxjni  of  the  eontaininjf  venwl  while  tba^n 
ereiim  ix  rising;.  This  ttediment  \»  objertionable  nnd  nhould  tie  kept  oul^l 
in  the  tir-it  plm-e:  itt*  preseiu-e  is  not  it  jjood  arj^uinent  against  the 
o^itf  jur-*.  The  fresher  iho  milk  when  bottled  the  more  easily  the  dirt 
Mttlcd,  for  the  same  reiiMon  that  the  fnt  then  nues  more  easily.  There 
iibould  Ih<  no  xiR'h  inipnrily,  but  if  it  is  to  lie  present  it  in  Wtter  to  Imvc 
it  in  llie  bottom  of  the  jar  than  di;fitribu(ed  throii^fh  the  milk  and  held 
by  ita  rl^eogity,  am  may  I>e  the  ea^^e  when  the  milk  i^  in  Inrgo  cati^  and 
rtirrcd  frtspiently  to  ki'ep  tin-  eii-am  evenly  mixed  in.  .Sediment  it* 
gotten  rid  of  in  mhiw  vnsv-^  by  allowing  the  milk  to  Htand  a  while  in 
lar^fc  caii»  or  vat.-^  aiid  then  drawin);  it  otf  carefully  for  boltlinfr, 
FilU^rn  for  .'•training  milk  arc  now  tiM'd  with  »nme  success,  and  the 
crnlrifugul  sepamtors  are  tieing  luwd  by  n  relatively  small  number 
iif  cwne»}n>«  for  rleiining  (»r  "cLirifying"  milk. 

Large  iTompanie^  or  firoia  handling  the  milk  from  many  dairies 
oflwn  arranffc  to  have  tho  supply  from  every  separate  dairy  served  «m 

F^  Nnme  route  each  day,  no  lht>re  will  l>e  fL-«  little  variation  as  po^f^ihlo 
■  lliK  tjiiitlity  of  the  milk  served  to  each  customer,  butNome  of  tlmin 
UM  tinmejLte  tanks  and  mix  all  the  milk  i-ceeived,  which  r«»ulta  in  nil 
delirerie^s  biMug  of  unifomi  quality.  I^urh  companies  generally  htiva 
oiuipment  for  making  butter  from  their  gur)>hLti,  ^otlioreisli^&s  U>mpla- 
tiuR  for  thniii  to  pervcold  milk  than  if  they  had  no  fncilitic^i  to  "work 
ituji.'^  The  health  of  each  employee  and  hit^  family  should  lie  mre- 
foiiv  wati'hnd.  Some  conipiuiies  board  their  help  to  enable  them  lodo 
lliia* 

Per^ion^  who  sell  milk  shotild  be  reliable  and  should  know  much 
HKtrcaboul  It  tJun  tnaoy  of  Uiom  do.  For  thin  reason  it  would  tfO 
»<'ll  if  every  dealer  were  obliged  to  register  iit  the  ofTiai  uf  soiim  Iiwid 
ufficial  and  show  that  he  undnnilaiids  sonirtliingof  the  proper  handling 
I  of  milk  and  is  able  at  lo«w«t  to  apply  some  appi-oved  Ic-at  for  fat.  The 
I    t«ifi5tration  of  milk  dculeru  \>i  now  rc<|uired  in  '»otiie  cities. 


so 


PSIOE  OF  MUX. 

Farmers  producing  milk  for  ftbipmi-'nt  to  city  dealers  usually  receiw 
from  2  to  &  coQtM  per  qturt  in  difforcut  parts  of  the  countrr.  Tb* 
pri<;o  of  uourso  dupoud^  maitil}'  on  supply  luid  demand,  but  thn  iju: 
■od  condition  of  the  milk  produced  ttrt*  fjw-toi'M  of  luiporlancr, 
the  better  price  commanded  by  the  hiphor  grade  pro<Iiict  ^^^^v 
an  incentive  for  the  farmer  to  keep  the  best  cows  and  ndnpt  the 
mi;thodi>. 

The  price  which  the  farmers  receive  varies  somewhat  with  iJie 
son  of  the  year,  ran^iuf;  from  2  to  3  cents  per  quart  in  s 
wliilfi  the  wiiit^T  price  is  about  a  cf-iit  hiyber.     Thisdiffpronce  tsn 
M.ry  U)  induce  the  fanners  to  pr<Hluc<*  milk  during  thp  wintertthen 
cost  of  feed  makcH  production  more  expeuaivc.    In  some  locali 
farmers  receive  less  than  S  cent**  per  quart  in  tho  summer.    Thi^ 
price  tends  to  encoiimge  the  kc^-ping  of  rows  which  give  a  larye 
of  (usually  poor)  milk,  and  tb«  cbeapewt  {MkHsihle  maintenance. 

The  way  milk  is  Kimdlcd  greatly  inllucncm  itn  cortt  to  the  p 
If  the  busioeBs  i»  carried  on  in  a  t^Iipgh^xl  wu.y,  milk  <mn  )>c  sold 
profit  for  a  low  price.     But  the  product  of  a  g(xnl  herd,  well  fed 
cared  for,  that  has  received  cam  in  all  particulars  from  ibc  momc: 
uuiuc  from  the  cow  and  pi;rbap»  in  served  in  cxpcimivc  glasi^  jarci^,sh< 
command  a  fair  price.    The  extra  cost  of  good  stock  and  biUlHi 
reliable  help,  the  best  fee<l,  veterinary  and  ehnraif-Hl  nuiH-rvIsion, 
superior  methods  of  delivery  ia  considerable,  and  all  Hhould  admit 
milk  produrx^l  with  such  aid^  is  much  moi%  desirable  and  worth 
'than  that  prodm-ed  and  handled  in  a  careless  manner.     Thcfallvft 
the  general  pithilc  to  r&»giih4  this  fact-  nnii  act  Ofrordtrujti/  m  am 
the  r.hii/  reasonit  Jt'F  the  tdow  iiii^iroixmen/!  of  city  milk  aupplU*. 

Other  UiitigK  being  equal,  the  price  of  milk  should  depend  on  Hi 
richnei*s.  It  in  mttitt  unreitsonuble  for  milk  (Kinlaintng  but?  per  eontoC 
fat  to  iwll  for  the  same  price  per  quart  a8  Z>  per  cent  milk.  Mnaf 
regard  all  milk  a.i  the  siimp,  and  arc  iiabisfitHi  a:<  long  aj  It  is  swccl  aol 
cheap;  they  are  unwilling  to  pay  mora  for  one  quality  than  aimthei; 
This  is  ju.st  the  siinie  a^  it  would  tie  to  expect  to  purehnse  sirloin  ■*mA 
for  the  price  of  round,  or  the  lluest  of  flour  for  the  price  of  »  poorer 
qmiHty.  Four  qnarU  of  good  milk  may  contain  as  much  food  v»lii< 
an  A  <|Uart8  of  poor  milk,  and  as  it  cost^  more  to  produce  a  rich  tfa»  i 
poor  milk,  it  is  right  that  it  nhould  sell  for  more. 

One  thing  which  adds  greatl}'  io  the  exjten^e  of  delivering  milk  is 
cities  is  the  long  distance  that  lias  to  be  tmveled   to  fwrve  s  sntfB 

lount  of  milk.  S<>motimes  everv  hrtUf*  in  a  l>l(»ob  is  pcrvr-d  by  ■  'lif- 
furcnt  peddler,  midyetultget  pructically  the  same  kind  of  milk.  'T\\^ 
oondiliou  can  not  be  easily  change<l  while  competition  ia  ao  ntnmr. 
'lutit  would  Imj  a  long  sti^p  toward  rcformalion  and  economy  ia 

ilk  buwinf-xi*  if  couyumei-s  and   pt^ddlers  would  cooperate  so 
mroid  thin  uselcs-t  wH.ste  of  labor. 
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8TANDAEDIZIN0  UIUC  AHS  CEEAH. 

It  ie  cominj^  to  be  a  rauro  and  tnoi-c  cotnnivti  praciiui!  to  Ktandardize 
Uk  und  rn-diii  Itpfore  ^lr>.  lliiti  mtiiiis  Ihn  ndjiiatmeDt  of  the  fat 
ntynl.  to  u  i-t-rtaiti  clt-aired  piTfi'iiIaps  and  it  Is  accoiuplifsliwl  hv  mix- 
,g,  in  t.liH  prnper  pnj^xjrtion.  milk  und  rti>mii,  or  two  (jitiilitieH  of 
k  or  t-rcam,  omt  ricbur  und  odc  poorer  tbuo  the  desired  staud- 

iTtl  fpiiilitv.     Tlic  ii«'  of   skiiiiiin^l    milk    w<kiI(1    Ih^  pniliiliilt'd    f<ir 
tniik  mixture  Uy  the  laws  of  nome  StitL-,'*  und  the  ordiiiancett  of  noiue 
But  norinal  milk  pf  low  enough  fal  content  can  usiiully  I* 

found  for  all  re^inireiiients. 
All  oa^y  wiiy  Ut  determine  the  relntive  amounts  of  the  tnro  milkK  or 

treamit  to  bo  mixed  U  giren  in  the  following  rule: 
DrftWH  ivctansle  f^ee  ticcoiupmiying  diJigmm-*)  luid  write  at  the  two 
ft-hniul  eorncr?*  the  p(Mxcnlagrs  if  fat  in  the  two  IlitldH  to  Ix?  mixed 

ud  ID  tbo  center  place  the  ^tatidai'd  pGrcmitage  deeired.    Then  find 

he  dilfereiii'e  between  the  nuittl*er  in  the  <x<nterand  that  at  the  tip|>er 
ft-lmiid  corner,  titul  plni-w  tliis  at  the  opposiu?  eornwr — (he  U»wer 

ight-hand  cornier.     In  like  manuur  pUc»  at  the  upper  rigbt-liandcor- 
r  tli#  differiMice  helwcen  the  muiibi>r  In  Llie  center  and  that  at  the 

Bwor  left-banJ  corner.     Now  tlie  nuinl>er  at  the  uj>pcr  rlghi-hand 

omer  xhowK  tbe  relative  number  of  poutidit  of  tbc  milk  or  cr<-«m 
how  porcoDtago  ataiida  at  tbe  ti/z/^r  I'^fthaml  cornoi".  which  should 

«iiseii  io  making  tbe  mixture;  ami  the  nuuihiM-at  xXvi  t<nc<f  rigU-hAud 
rner  shows  tbo  rclntivo  amount  which  i^hould  lie  used  of  the  milk  or 

iream  whose  pei"centege  *l.iiuls  at  tin-  hni^ju-  K'/l-A'ttid  voriwr. 
For  example:  Sup[Kts«  we  huve  a  cream  testing  85  j>er  cent  fat  and 
milk  testing  5  per  cent  fat.  and  we  wiiiit  to  mix  them  in  siieh  ratio 
I  to  produce  a  35  per  cent  cream.     FoUowing  the  rule,  we  hare  tbia 

liagmui ; 


I 

I 
I 
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26 


20 


10 


TbU  »bowB  that  2U  parts  of  the  35  per  eent  ereant  Hhoald  he  com* 
rined  with  10  parbt  of  tho  S  per  cent  milk  to  prodiici;  3o  imrtji  of  the 
A  p>.ir  r.enl  ureniii.  In  other  warde>,  the  two  miiy  Ik-  (Hiinhined  in  tho 
utio  of  ao  to  10  {or  a  to  1)  to  produce  any  desired  quantity  of  cn«aui 
csting  So  per  oeut  fat- 


ti 


Or  suppose  it  is  dtjsired  to  mix  milk  testing-  3.8  per  cent  fat  vrith 
milk  testinjf  4.9  per  cent  eo  as  to  produce  200  pounds  of  milk  testing 
4  per  cent  fat.     The  diag;ram  will  appear  as  follows; 


Discardiuj;  the  dccimul  points  for  coavcnioQce,  we  can  now  luake 
up  the  2(J0  pounds  of  4  por  cont  milk  by  taking  -^^  (or  163.(H  pouii<is) 
of  the  amoiLQt  from  the  milk  testing  3.8  pur  cent  and  ^^  (or  3ti-3fi 
pouudfi)  from  the  milk  testing  4.y  per  cent  fat. 
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Clue  X — Ornamen-W  Bwilams: 

Bebrighl  BanlamH (illustrated). 

Kose-foiub  Bantams -.- - (ilJunlralwi). 

Bouteii  BunUuiH 

Brabuia.  Bantams 

C<whin  Bu,ntiini.i 

Japaaeee  BaalAins (illuDtnted). 

I'uliali  BautauLS _ 

Clflsa  XI— MiBwllaneoiiH: 

Silkieji t 

Sullan« (UluBtrated). 

FriBKlea..,,, , ,,...-, ,, 

Nolo 

SI 


'J'horc  arp  104  Rtandun]  hik]  h  l&rfff  nuniix?r  of  nontitaii(lai-<]  vuri< 
Ivs  of  oliickens  raiwd  in  IhiB  coiiiilry.    The  slJUidanl  varieties 
ditidecl  us  follows: 

I. "American  rJass;  Rarred,  White,  nnd  Buff  I'lymoulh  Ilocks; 
Silver.  (Jrildpiu  White,  Itiiff,  Hliirk,  I'nrlridgp,  Silvcr-iJonrilpd,  ami 
O'ltiiiiltiHti  WyatidoUt-'H;  Itlat-k  Hitd  MuUU-d  Jiiviii^;  Uose-tronib 
X>uaiiniqucs:  8)nf;le-conib  and  Ka'4eHX>nil>  Khodc  Island  lU'ds,  nod 
Pvu-comb  Biii'key*^. 

•I.  iVsiatic   olasv:  Light   and    Dark    Brahmas;     Buff,   PartridgBj^ 
Wliite.  and  Black  ijochins;  Black  nnd  White  Lnngshans.  ^| 

3.  Mfiliterinnean  class:  Sinple-coinb  Brown.  Kose-conih  Brown, 
Single-mnili  U'hite,  llnw-oomh  White,  Single-(»inh  Bnff,  Kose-cotnh 
Buff,  Single-cumb  Black,  and  SUvcr  I>uckwin|;f  l»g:horns;  Single- 
ct-nih  Blaok,  Kosc-comb  Black,  and  Singlp-conib  White  Minoi-cas: 
Millie- fiutsl  BUck  8|>anlsh;  Blue  AndiiliiMiHii-s,  and  ^^lottied  An-^ 
tvnus. 

4.  Enplish  rlajw:  WTiitP,  Silrpr  Gray.iind  Colored  Dorkings; 
nindi  Itedcaps;  Single-cond)  BiilT,  Sitigle-coinh  Black,  and  SingU 
romb  MTiile  Orpingtons. 

5.  IVilish   i-Iass;  White-ci-estcd  Black,    rk^ai-di'd  Goldvn,  BcarJw 
Stiver,  Beurdetl  White,  Buff-laced,  Xon)>eiinlt'd  (iolden.  Nonlwaixlud, 
•Sib'er,  and  Nonbourded  White  Polish. 

0.  r)iHch    eliCs>';     GoIden-«pan{itcd,    Sitver-spangled,    Golden-| 
nl«l,  Silver-penoiltKl.  Wliite,  and  lilack  Hanibui'gs. 

7.  French  class:  Mottled  Houdans.  BUck  CrevecxBurs,  and  Black 
U  Klkbe. 

6.  Gatni-und  Game  Buutani  dass:  Black- brca-steil  Ucd,  Brown  IM, 
'inlilcn  Duckwin;;,  Silver  Diickwinjt.  Red  Pytr,  White,  Black,  and 
Hlidien  Gu.nics:  tho  same  viirii'tic^  for  Game  Dantums.  ^m 

!'.  Oriental  Game  and  Bantnui  class:  Cornish  and  White  IndiaoflV 
Klick  Siiniatras,  Black-breaslcd  Ked  Malays^ and  Black-brea^<d  Ked 

Liblay  Biintams.  h 

lo.  Omanii-ntal  Bantam  clai^:  Golden  and  Silver  Ai>brifrlits;  R(M4^| 
onnh  Wliite  and  Rose-comb  Black:    Booted  White;  Light  and  Dal^H 
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Brahmns;  Buff,  Pnrtrulgc,  White,  and  Blidt  Cochins:  Black-UiUd,! 
White,  nnd  liliiric  Jnpanese;  Boarded  White,  Buff-Uctnl^  uiil  "Sm-] 
\M!iin\ei\  I'olish. 

11.  Mi'^-fllmifoiis  cIhss:  WIi!tp  SilbiM,  White  ^^iiltan^  iind  FriJ 
bIcs. 

For  practicni  purposes  the  bIkivp  elpven  classes  may  be  grouped  in 
four  ;^?Ufriil  clas.>K>^,  us  foilnws: 

1.  The  jfeneral  purpotw  breeds:  The  Amciican  class,  the  Orpii 
toiiK,aiiii  Iht'  HotiilaiiK. 

2.  Th<>  innit  ur  Lable  breeds:  The  Asiatic  clatis,  tho  Dorking : 
the  Inijiai)  Qaniea. 

;{.  'rhi-  t'^'g  breeds:  The  Mediterranean  cUias,  the  Dutcli  dass^. 
the  I{edcu|Ki. 

4.  The  omanieiilal  biiH>ds:  The  PolisJi,  the  Creveomura  and 
Flftche,  Ihe  Game  and  (lame  Bantam  class,  the  Oriental  Cmiw 
Bantam  eia^iK  (except  the  Indians),  the  Oimameutai  Bantam  da 
and  the  miscellaneous  class. 

CLASS  I     AXERICAV. 
PLYMOUTH    BOOKS. 

The  Plymouth  Rock  U  the  moKt  popular  of  all  breeds  of  poullrri 
a  j^eneral-purpow  fowl.  The  Barred  variety  is  the  beat  knowu. 
itti  hwtory  date»t  back  over  a  quarter  of  a  ri-otiipy.  Various  In 
wen<  used  tn  iU  making.  tlii>  l>elief  bein)^  j^uenil  that  it  uri^nnll 
came  fruiu  a  crosN  lietwcen  tlie  American  I>omini(]iit>  and  the  Bli 
Juvii.  Tl  lias  nIsM  hi-cn  shown  thai  the  Li^Iit  Brahnm,  Dark  Bralin 
and  Pit  (iume  have  been  n^ed  in  lis  niakiuf;. 

The  Barred  Plymouth  Kock  {&g.  I)  is  of  a  ^'ayi}<h-nhttr  aib 
each  feather  rejiiilarly  crwwd  by  narrow,  parallel  Imrs  of  dark 
black  ruiuiinjj;  in  disLinc-t  lints  throiighuiii  ihi-  i>niir<>  lonf>th  of  ■b' 
feather  and  sliowing  on  the  down,  or  nndereolor.  of  the  feathers.  Tbi 
barring  t^  .sunit^vvliiil  .siniilliT  on  ihf  hackle  mid  suddh*  fi'stlivr-  '  ' 
on  other  portions  of  (he  body.  A  nM-fliiini-si/.vt|  l^rd  with  a  [  .''M 
full  breast*  a  rather  long  and  bruod  body,  medium-KiziHl  wings  thtl 
fold  gi-acefiilly.  Ihe  wing  fronl^s  Ix-ing  well  covered  by  iln*  bm< 
f(<Mlhen>  .-ind  (he  wing  pnintii  by  tho  saddle  feathers;  a  modemt^b 
large  bend,  niimnu'nled  with  «n  upright  bright>red  eoinb  and  wattlni: 
a  large  bright-red  or  liay  eye,  and  yellow  beak,  shanks,  and  to«!  plar^ 
the  pii!tiire  iH'forp  us. 

For  Uie  fanner  or  market  [K>ultrymaJi  these  fowls  are  fsvoritefc 
being  of  mrdiuni  Kiiu-.  well  prri{Kirtione>].  with  u  di<ep  full  bitsit* 
itiahing  a   most  adnurable  bird    for  market  purposes.     They  art 
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mature  early,  itnd   makp  exceltptit 
lo  12    w«eks   old.     Thej-   an-   good   I«yer*  the  y«ir   round,  and    in' 
vinier  lar  exceptionallv  well.     Tlipir  fggs  are  brown  in  color  and       > 
tTfemgw  6  to  n  pound.    Thuy  aro  gfmd  sitters  and  excellent  mothers.^fl 
The  Barrwl  Plytnoiitli  Iturk.  Ijesides  boin^  u  jiractical  fowl,  is  alao^^ 
tee  of  lliu  nurst  Mtiigtil  aftt-r  l>y  faDcii'i-^.     Xo  class  is  better  fillvd 
tt  the  BVvni(p>  (loiillrj*  show  of  the  eountrj-.     The  gmceful  fifjim*, 
(pright    carriagf,  iind  adivp-naturp  endear  it  lo  all  ilk  a   fnni'ier'K 
hw}.     It  m]iiire-.s  niu<^)i  skill  to  briHMl  for  color,  and  two  millings  are 
gBO«rally  na^l.     An  eslablished  nile  for  mating  for  rcKTlciTcIs  In  to 
me  B  litiindjinl-colnr  maTc  with  me<liuin-dark  ft'ninjp.'s,  and  for  pullets 
to  uae  metliu in- light  male  and  'tandurd-c^dor  females.     The  double 


no.  1. — I'vlr  «r  Bart«d  PljiiKiath  n.-rfc- 

■Bitinir  is  resorted  to  by  nuiny,  y«t  rare  S|>ecimens  have  be«D  pftklueed 
from  single  matingis. 

Tlwt  ohararturistiis  of  this  hrewl  are  not ieeiddt?  in  the  other  vftrietica 
cf  Plynioiith  Ranks,  cxrepling  that  of  color.  Tlie  sisw,  .-jhapoi,  gonoml 
outlines,  and  tgiiNlirieK  an>  the  ^m<^  In  the  other  varieties  as  in  the 
Barred.  Tlie  White  Plymouth  Kock  is  pure  white  in  plumage 
Uiitjugliout,  and  tlte  TtiifT  variety  is  n  clear  golden  hiifl*.  iniiforui  in 
"hade.  The  buff  t^lionld  extend  to  the  undercolor  us  much  as  pos- 
«ble— the  deeper  tho  boftor. 

The  stnndiirii  weiglit  of  vmcUh  is  IH  pounds;  hen»,  T|  pAundS) 
ct-rlierelt*,  S  pounds;  pulletH,  tij  |Kmnds. 


8 

WYANDOTTKfl.  ^ 

The  Wyandotte  (tig.  2)  is  anothw  of  the  gcncrtil- purpose  foi 
mid  is  nitpd  next  In  llic  Plymouth  Ro(;k.     P'rom  tlif  fir»iL  it  s^ 
iiitxj  popular  fuvur  nud  hu»  continued  so  to  the  present  time. 
came  originally  from  the  Dark  lirahtna,  Silror-tipanglcd  Iliiuibu 
nnd  the  Hredn    (a  French   fowl).     Not  a  few  iiulhorities  say  tl 
Wyandotles  have  Corhiii  blood  in  tJieui,  fi-oni  the  fact  that 
ancestors  praduced  single  combs  ami  feathered  shanks. 

For  geneml  purposes  the  Wyandott<«  have  proved  a  sucecss,  bcil 
of  medium  sizt-,  weighing  on   an   average   a   pound    letis  than 
Plymouth   Rocks,  l>einp  hardy  of  rnnstitution,  and   prolific  lay* 
They  ar*s  eusily  can-d    for  and  bear  turn  fine  incut  well.      For 
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Fia.  2. — Filr  of  6l1v«r  Wjandurim. 

purposes  they  are  of  superior  worth;  their  flesh  is  sweet,  juicy,  and 
tender,  and  they  inaku  cxwUent  bnjilers  and  ruast^trs.  An  tayen 
they  nil!  among  the  Ik-'sI,  averaging  about  fourteen  do)M;n  egga  a 
year,  and  aM  winter  layers  they  do  well  under  ordinary  eircumstancea 

There  are  eight  varieties  of  the  AVyandottc  breed,  and  it  is  only  a 
mutter  of  opinion  as  to  whidi  is  the  Ixvst.  Tlie  gem-ral  charactfristics 
are  tlie  same  in  all,  the  difference  in  color  <if  plumage  being  (he  oolj 
distiugiMKhing  mark. 

The  Silver  Wyandotte  is  of  a  silvery-while  plumage,  with 
larly  mark<^l  black  lui-ing  on  the  brea^^t  and  a  genenjus  disiributit 
of  whitt'  and  bhick  thrtmghout  the  entire  body.   The  cock  has  a  sili 
white  liead,  ruse  eutnb,  s^itver  hackle,  with  a  black  stripe  down 
center  of  each  feather;   silvery-whil«  back;    saddle  same  as  hackle; 


^9 

feathen;  blark,  with  Uif^  white  centers;    tail  bUck:    wings 

black    and   hulf   whitf^  nr,  nther,  blai^  edged   with  white; 

tlip  wiug  t»  foltlnl  there  should  be  a  wolj-tlciiued  bar  arrow 

diaitka  and   toes  rich  yellon-,  free  from   feathering.     Tht;  hen 

tbe  frilver  variety    i**   mnrkcd   siiiiiliirl}'   to   the   malo,  (?xcej>ting 

back    ami    wing,   nluch   are   whitf^r    in    (In-    male    (Imii    lu    tlii> 

Tbe  breast  of  the  female  in  of  mucli  importance  in  breeding 

biril8:    the  lociDi^  should  be  distinct,  and  the  white  centcrti 

each    fi'iitluT  free  fnini  Idack  or  brown  penciling. 

I  Tbe  Oolden  Wysndntte  is  marked  like  the  Silver,  excepting  that 

ouIr>r  is  goldcu-bay  unJ  black  iiiMteud  of  white  and  black.    The 

ute  variety  i*,  perhaps,  the  favorite  from  the  fact  that  it  is  Dot  so 

tfficiill  to  breed  to  feather,  the  plumage  being  pure  white  througbouL. 


!'>'■■ 


.  ,-.  — .  n  [  .<t  fill  r«^pMrl  1*4  wyaaihiUM. 

b  is  for  this  reason  the  more  practical  fowl  for  the  farmer  or  those 
Irho  keep  poultry  for  market  'ITic  Huff  Wyandotte,  is  in  color  a  rich, 
^Ideti  biilT,  uniform  in  >;hiid(>  lhn>iijj!hi>iit.  The  RIacks  are  of  ii  rich, 
fUes»Pi-  blai'k,  niih  greenish  sliwii,  ('\('e]>ting  breast,  primaries,  sec- 
mdaries.  tail,  and  fluff,  which  are  pure  black. 

TTie  Partridge  and  Silver-iK-nciled  (6g.  3)  Wyandottc«  are  two 
nf  tlie  iate  additions  to  (he  standard  varieties,  the  former  having 
ttxtt  admitted  in  ItKJl  and  th«  latter  in  11*0:2.  Tho  color  of  the  plum- 
ige  of  tlie  Partridge  is  similar  to  that  uf  (he  Partridge  Cot:bin,  and 
Ibe  color  of  thp  plumage  of  (he  Silver-jjenciled  is  similar  to  that  of 
the  Dark  Bmhma. 

The  Colnmbian  Wyandotte  is  the  latest  addition  to  the  standard 
Tamtid  of  this  br«<\].    In  color  and  mnrkingw  it  is  H 
HT-lfr— No^  fit— 07  u -3 
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Broluna,  wbich.  combined  with  the  true  Wyaadottt*  sfaapv,  pr 
A  very  benutiful  bird.    The  color  of  tlic  beak  is  horn,  sltadiii^l«j 
low  Ht  the  point,  nnd  th«  color  of  thv  Hhanks  and  toes  is  rcllovj 

The  Htatulard  weight  uf  cuckg  is  S^  pouuds;  hemi,  *4  ]>uuiid^ 
erels,  Tj  pouiuLs;  pullets,  &}  poundR. 

1ATA8. 

This  breed  is  one  of  the  oldest  of  the  American  cliua.  and 
time  was  fwn-fidcn-d  the  niOMt  profiUble  of  all  bix>cds.     At  pr 
Javaa  air  not  rniweil  cxtriisivcly;  thit  more  uioJom  iir  n«vrcr 
have  seeiniogi}'  supplanted  them  in  popularity.    There  is  do 


^r%^^?^^^!^^ 


Pi«.  «.— r»ir  at  MoiUMt  Janim. 

wliy  this  uhoiild  be  no,  ak  they  ai'e  useful  and  good  gejieml-pii 
fowls.  In  sizt"  they  an-  about  like  the  Plymouth  Bock-s,  but  SS> 
in  }£cui!rjL!  syminHry  luid  iipfwaruuoe.  Thi'^y  an*  guml  luytTs  biiJ  ** 
well  in  winter^  and  for  tabht  purpuitcs  thoy  arc  quite  sutii^faiit'-'* 
They  mature  early,  are  good  sitters  and  mothers,  and  tns  eoiuly  kef' 
ill  coniineineiit, 

Thei'V  are  two  varieties  of  Javas,  tlie  Blark  and  the  Mottled-  1^ 
Black  is  mor«  gemTully  «eon  than  the  Motllt-d.  Tlie  plumage  of  tfc 
Blacks  in  ghutHV  black  (hroughoul;  ttiH  MoiUmI  (ilg.  4)  is  o(  biaW 
black  and  white  thniiighoul,  with  black  predominating.  The  Jif* 
lut^  u  smni!  .single  ouiiih.  ."inudiny  upright  on  the  head  in  both  bwJ' 
and  femalo.     Thi*  Eiliaiikii  and  toea  are  free  fmni  feathers,  bUd! 

n 


n 

r,  with  tbw  bottom  of  the  feet  ycHow  in  the  Blnck  Jnva,  while  tho 
■f  the  shanks  and  toes  of  Uie  Mottiwi  variety  should  b(^  Itiokwaj 
leti  l>itt<?>  nitil  yellow,  ' 

I  stAndard  weight  of  cocks  itt  9^  ]x>utidti;  heu>«,  Tt  poiindx;  cuck- 
,  a  pounds:  pullets.  TiJ  poiinds. 

Minilariiy  in  plumage  of  the  Amcricitn  Oomiiiiqiie  and  Barred] 
ituth  Kotrk  \i»^  bceu  the  cause  of  tltc  former's  populurily.    The 
ie  grsyish  whil«,  each  feather  rcjpilarly  cra-^scnl  with  jiHrnllel 
iot  dark  hlue-hUck,  producinfr  the  ettecl  of  h  tihiiHh-tiiigifd  pluni- 
,tlM*  uolor  being  (he  .same  throughout.     They  hnvu  roNe  coiuiwi,  iofl 
male  and  feiimlf.  nnd  briglii-yellow  legs.     Those  who  nre  pDrtinf 
ir  color  of  pluniage  will  find  tho  IJominiqoes  gfKwl  birds  In  keep. 
are  pyod  Uyens  are  hardy,  niuliire  earlv,  and  dre*Ls  well  for 
Me. 

Th«  standard  wbight-  of  cocks  is  8  pounds;   hens,  ('•  pounds;   cock-- 
[creli^  7  pounds:   puUotK.  6  pounds. 

&HODE  XBLAND  REDS. 

iljt  in  one  of  the  nen   slsiidurd  breodii  whicJi  lias  gained  promi- 
Is  a  gtjneral-piirpose  fowl.     Tliev  are  of  medium  size,  Imrrly, 


S 
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ni.  .V — l-Blr  of  8lairlB>roiiiI>  Rbo«l«  lnlKud  ItMla 

nature  early,   lay   brown<shei]ed  cgge,  and   arc  good   sitters  ttni  _ 
I  mothers.     There  are  two  varieties  of  ihis  hnxni.  tlie  Single-comb 
I   1%.  A)  and  the  Rose-comb,  the 
Ltlucnmbu 
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llic  color  of  the  plumage  of  the  male  should  be  a  rich,  K 
rod,  pxcvpt  in  llic  v.-ingf  mul  tail,  portions  of  which  (OHitildfa 
A  hHriiioriioiRi  hleiuliiig  uf  rtul  is  iloslrahk>.  hut  iu  uunA  speoi 
color  is  a<;c(>ntttitlG(l  on  ihe  wing  bows  aiul  buck.  Tliv  phiiiia 
fMiiiilf!  slioiild  bo  flcpniKwhat  lighter  in  color  than  thar  of  t 
Portions  of  thr.  hnc-klr.  wingy,  iinil  tail  are  blarli  in  (Mjlor. 
of  both  male  and  fvniah'  Klionld  t>n  reddish  liurii,  the  lUiank 
or  reddish  honi,  and  tlie  toes  reddish  horn  in  color. 

The  !!tandiird  weight  of  cocks  is  8|  pounds;    hens,  0} 
eDck4>rclK,  T^  jwiindH;  piillet»,  r*  poumlu. 

BUCKEYES. 

Tlibt  brc«(l  wai4  originated  bv  Mrs.  Mctoilf,  uf  Ofaio.  and 
duced  by  rruswii  of  Plytnontli  Itoclu,  BnIT  Cochins.  il]ttrlc4 
Rt'd  and  Indian  Games.     In  )dia[)e  the  Kuc)ify<«  res-mltle  »a 
the  Indian  Games,  but  have  a  more  Hulfy  phimagrc.     In  « 
should  be  n  dark,  lustrous  wd,  never  buff  or  hriek  color.    1 
posed  ilighl    feiithers  iind  the  main  tail   fenltiers  may  bo 
bluck.    The  color  of  tliu  lx>»Jc.  .sliaiik.<i,  and  tots  of  llic  maltt 
shaded  with  red  honi,  and  of  tlie  female  yellow.    Both  the 
the  fcmnlc  should  have  a  smnll  peo  comb. 

The  htaridard  wt-ight  of  itii:ks  i.k  !)  pouadti;  hens,  0  poi 
erela,  8  pounds;  pnllots,  5  pounds. 

CLASS  II— ASIATIC. 
B&AHUAS. 

The  loading  variety  of  the  Asiatic  class  is  the  Ljght 
(fig.  fl).    This  fowl  ha;-  u  history  ihal  would  fill  many  pag* 
recorded.    TIicsr  are  tlii^  fowU  which  caused  the  ''  lion  fcvn 
fifties,  about  w^hich  so  much  has  been  written  in  Inter  vote 
MirLy  history  is  a  matter  of  controversy^  the  iiest  authorities 
as  to  their  origin. 

Tliey  were  dr*t  known  as  "  Brahma  Pootras,"  **  Gmy  Shi 
"  Chittagnngs,"  *'  Cochin  Chinas."  and  what  not.  Tlw'earl 
name<l  them  according  to  his  fancy  for  high-i^unding  and  !ic 
names  in  order  to  sell  his  stock.  Fabulous  prices  were  paid 
when  the  craze  for  Hue  poultry  waw  at  itHhptght  in  thn  early  Uj 
last  half  of  the  iiinelei^nLli  (vtitun>'.  They  hate  s(/mmI  high  il 
favor  since  then  without  aluitoment  The  vast  number  of 
who  are  milling  them  fully  atlest  their  worth  to  (Ik!  indi 
practical  bird.  The  Brahma  is  unlike  other  breeds,  and  it  s 
bo  confounded  in  shape  witli  the  Codiin.  In  sliape  the  bo) 
Bruhnia  is  rather  long  and  deep,  with  full,  broad,  and  roui 


^1  vtel]  forward.    The  fulness  is  typ'iail  of  \ht  Bmlunu  iin<l  iti 

ictoristic  of  prolilic  binls. 

[opliitiiu^llmI.ig|]t.  nnihmiinnloiswiiiteiind  bluek, white  largelj 

xtcmiinntin^.     Any  (.*olor  but  white  and  black  is  a  fault  in  tl 

liHlard-briKl  bird.    The  hnckle.  is  while  with  h  black  stripo  »x(«nd< 

[down  the  r_-entcr  of  en<*h  feather  and  tiiperiiig  to  a  point  iiL*ar  th 

itnity.     The  tail  feathers  nre  black,  and  the  -tiekle  feathers  ui 

?y   ;»reeiiish    black.     The  shanks  are   well    feathered,  with    tlie^ 

iliieriiig  exteiuling  down  the  middle  toe.    The  toe  feathering  may 

[*>e  while,  or  white  sprinkltKl  with  blark.     A  iunnll  pefl  comb,  a  brtwd 

^ruivn    proji^ftiii^  ovt^r  the  eyes,  bright-red  face.    watUe^,  niid   ear 

arp  psseiilial  to  a  grxwl  head.     The  shanks  and  loes  are  brtglit 

pJlow. 


^ 
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Pig,  a.~|'«lraf  Ugbl  BmliisB*. 

[Tlie  Brahma  female  i>  nuich  like  the  male  in  head  ([ualitici),  haringi 
broad  crown,  pn)ji*ctiiig  well  o^t-r  the  eytiK,  and  a  small  i>ea  <!Omb. 
The  head  is  while;  hackle,  white  striped  with  blaek,  as  in  the  niiile: 
liil,  black,  i^xivpliii);  ibe  two  hi^iiet^t  main  tail  feathers,  which  mayi^H 
be  edged  with  white;   tail  covert;*— one  or  inon*  niws,  diHtinclIy  cov-I^H 
critig  n  part  of  both  side*  of  the  maiu  tail,  two  rows  being  prefer- 
able— aro  black,  edged  with  white.  ^m 
Tht!  Light  Hrahmas  are  valuable  birds  for  the  farm.     They  have^l 
slwavH  l>««n  made  to  pay  for  their  keep  and  have  siJdom  Ix^en  set 
asiih'  by  any  who  have  bred  (hem.     They  are  the  lai^jest  of  domestic 
l>oultry  and  do  as  well  in  confinement  in  small  runs  na  on  free  range. 
Ab  layers  they  will  avornge  from  1'2  to  13  doxen  eggs  a  year,  and  (hey 
lay  exceptionally  well  in  winter.    Their  eggs  are  large,  about  7 
n 


n  pound,  of  a  rirh  brown  color  and  ei^oellent  flavor.  For  table  piir- 
posiw  tlic  bir<is  are  (rood;  tbcy  do  not  mature  aa  curly  as  do  tlic  vark-- 
titis  of  the  Aiiim-icaii  claf4<t,  y«t  they  art!  hardy,  and  can  !»  rai^<l  with 
as  much  eaf^e  as  any  of  the  earlier  maturing  ranetie-s.  As  sitters  and 
mothers  they  uri'  fair. 

The  Dark  lirahrauf;  are  not  so  popular  as  the  Light,  the  difficulty 
being  in  breeding  thoni  tnie  to  feather.  Their  delicniely  mnrked 
pliimagu  is  vxlrenii^Iy  pi*lty\vh<?n  they  are  bred  to  standard  rw|iiin'- 
uient,  but  if  not  so  brp<l  it  becom*^  most  ditsigreeable  Mnd  iin^tisfai- 
topj'  to  tht  breeder.  The  head  and  neck  of  a  Dark  Brahma  male  are 
iiiniilur  to  thone  of  Uie  Lif^ht,  the  head  beuig  wliUe  and  the  hackle 
rather  more  striped  :  the  netk  other  than  hnckle  fthciuld  l>e  blark.  Ilie 
back  is  silvery  white.  The  saddle  fenthers  are,  like  the  hackle,  sil- 
very white,  striped  with  black,  which  should  be  distinct.  Ai^  tlio 
fcrttliors  approfid)  the  ttiil  the  stripes  become  broader  till  they  merge 
into  the-  tail  noverts,  whidi  are  ricli,  glossy  green-black.  Tlie  tail  is 
piu-e  black,  with  green  gloss.  The  wing  co%'erts  are  greenish  black, 
forming  o  distinrt  blark  i»ir  arroN.^  the.  middle  of  tiM!  wings,  while  the 
ends  nf  the  pec*>ndnpi*'.-i  hnve  a  large  blark  spot  on  ihe  end,  making 
ihc  lop  edges  of  the  wing  upjwar  almost  black.  The  remainder  of  the 
8e(wiidarie.s  are  white  on  jhe  lower  Iinlf  nnd  black  on  the  upper.  The 
flightjt  arc  all  black  except  a  narrow  fringe  of  while  on  the  lower 
edge.  The  bren^t  i^  blfiek;  the  thighs  are  blnek.  and  tlufT  either  black 
or  black  verj'  slightly  moltle>d  with  while.  The  Khank  featbcring 
should  U-  black  or  black  mottled  with  white,  black  prefcrrtMl.  The 
simnk?  and  toes  are  yellow. 

Tile  color  of  females  is  a  while  ground,  elosely  jx-nciled  with  dark 
steel  gmy,  ppfKliicinp  a  lieaiitiful  elTeel,  silver  gray  in  appeanineo. 
Them  shoidd  lie  no  show  of  pun*  while  in  the  pluniage  except  iu  the 
margins  of  the  hackles.  Unless  extreme  eare  is  taken  in  mating,  Ihc 
hens  are  likely  to  Iiave  u  dingy  rrjinr,  iirid  the  pidlel.'^  are  apt  to  have 
necLs  almost  whit*  for  some  distant*  down.  These  light^necketi 
birds  are  generally  iin  sat  is  fa  dory  for  breeding,  but  tiie  evil  may  b* 
remedied  by  chotjsing  birds  for  breeding  whose  heads  are  distinctly 
markeit.  Tiio  shape  and  rhHTucter  of  the  markings  of  tlie  Dark 
Draluna  puUots  also  vary.  They  should  be  medium  sized,  so  that 
the  [lenciling^  can  be  clearly  diseemed  nt  a  short  distance.  A  great 
point  io  regnni  to  color  and  nmrkiiig  in  Rrahma  pullets  is  that  it 
should  be  uniform  over  the  body,  nnd  the  hackles  should  b»i  silvery 
white,  heavily  striped  with  rich  black,  and  the  shank  feathering  j>en- 
ciled  same  as  Iwxly. 

For  practical  pui'po»es  the  Dark  Brnhmaa  are  not  to  be  commended 

as  highly  as  the  f-igbt  Bndinias.     The  close  breeding  for  points  in 

feathers  is  likely  to  interfere  with  their  prodnctivoness^  yet  witl» 

pro|>er  attentiou  and  care  they  can  be  brei)  prufitHbly  as  well  as 

aniy. 


lie  stnndard  weight  of  Light  Itrahniit  oocks  is  12  ponnds;  hena, 

jumls;  cockerels,  ll)  pounds;  piilloLs,  8  pouiidis.     The  standai'd 

il  of  Dnrk   Ilrahtna  OH-ks  is   11   jtounds;   kuns,  8}  pounds; 

i'hi,  II  pounds;  piillete,  7  poundK. 

cocHnra. 

'lii'  four  varieties  of  Cofhius  ar«  popular  with  brot'dpi-s.     They 
>^c<:^ond   to  the    Hnihniu.s   in   t)ii>   lufal   brevdu,   weighing  but   a 
id  lighter  than  the  Light  Brahnui.     01(1  and  cxiwrii'Dccd  breed- 
of  Cochins  are  proiioiinred  in  praif*  of  (heir  tiualilk-H  aw  profitabh! 
rls.     lli^y  iiri!  himly,  fair  winti-r  Uyui-s  of  rifh,  brown,  iiiedjuni- 
eg^.  and  fairly  good  table  fvwlit.    The  chicks  gratv  well  and 
(^"V'-l-'ji  iiipidly  undur  propor  cuiv. 

t'hi'    l^ull    varifly  in  tliu  most  genonilly  bred;    tb«ir  color  tone 
an  attmction  to  fanciers  that  is  hard  to  resist     Both  nial«  and 
tmulc  iin^  of  u  rich  golden  buff,  uniform  in  i^hndc  lhr>tiij;tiout,  uridtT- 
)r  same  a.-^  !«ui-fnce  color,  hut  of  lighter  nhndf  and  should  ejctend 


Ibo  skin.  In  breeding,  select  females  us  n«ur  as  possible  to  thei 
jdesirod  shade  of  huff,  as  frw.>  from  durk  or  wlut«  in  wing  and  tail, 
:«Qd  of  as  even  a  color  as  can  be.  To  such  females  mate  a  cock  of 
j  deeper  shade.  This  inatiog  will  produce  good  i-esulta  in  cockerels 
ami  pullets.  The  hea^y  leg  and  toi;  friithering  so  characteristic  of 
Uie  breed  should  have  constant  care  and  attention.  Uliile  tiio 
jfeatheriug  sliould  U>  abundant^  all  semblance  to  vulture  boekf  or 
[stiff  feathering,  should  bo  a%'oided. 

The   Partri<lge  Cochin    (fig-  7)    is  a  beautiful   fowl,  yet  difficult 
Ito  breeil.  and  in  plumage  is  much  aft«r  the  pattern  of  the  D-irki 
[Brnhnin,  the  color  being  red  and  brown  instead  of  the  steeKgray 

£1 


low.  ftnd  is  partly  t-oitcK^IixJ  liy  the  cu>>liton.    Tn  color  it  ii; 
esctrpt  tht*  two  main  tail  feathers,  which  lui*  iiciicUhI.     The 
oovfrts  are  pencih-U  same  as  bn'O.sl  ami  t>ody.     Thighs  are  well 
m-ith   s«»fc   fouthers:    xha  fvaUifiN  on  Ijw  lower  part  ctinrc 
mrd  aroiinJ   tin-  li(K;k  and  hide  ihe  joint  on  the  outside.     The 
therin^  iif  thf  thighs  is  nf  thr  same  sliade  and  cnlnr  a.s  that  of 
ly.     The  slmnks  are  short  and  x-ellow  and  heavily  oavt 
i'atliers  of  titi>  sniiM!  color  us  thv  tlii^lis.     The  toes  are  well 
id  and  yellow,  thn  outer  and  middle  toes  being  featherod  through- 
t  t!)fir  ftitire  Jviiirlh. 
Bljiik   C"-orliiiis  art'  much  more  easily  raise<l  than  either  of  the 
nhetiftB  thus  far  described.    Being  of  one  color,  the  car*  bestowed 
is  t««<Mlnu;  particolored  or  peiimled  binls  i^.  not  nec«3sary,  and  the 
lime  may  Im*  gjient  in  furthering  (heir  geneml  utility  in  e^  produc- 
tion.    A  solid-color  bird  is  the  more  practiciil  bird  for  the  farmer 
asd  niarkcl  pouhcrer.    The  Black  Cochin  is  of  a  rich  gl€>s^  black 
|ituniii^i*  tliruiigliout. 
Th*?  While  Cochin  is  pure  while  in  plumage. 
The   ctandiird   weight  of  Cochin  cocks  is  11   pounds;  hens.  BJ 
poimiU;  (xickerels,  i>  pounds;  pullety.  T  ijounda. 


LAKGSHANS. 


Langsban-1  er»  the  (^malloxt  iind  most  nctivo  of  the  Asiatic  clisRl. 
They  are  pmrtical  in  moro  senses  than  one,  and  their  fair  laying  and 
otlier  excellent  qualities  make  them  profitable  for  the  ffirnior  and 
market  })Oultrymftu.  They  cont-iitute  one  of  the  oldest  breeds  of 
poultry  and  have  always  been  held  in  popular  e:ste«ni.  The  tihape  of 
till-  Ijiugfthan  is  distinct  from  that  of  the  Bnilima  or  Cochin  and 
idiotitd  not  bo  confused  with  either  of  the  la>^t-nuuied  breeds.  Figure 
8  shows  the  nceepted  contour  of  the  Langsliuns,  and  a  eompiirison 
with  the  birds  in  figures  6  and  7  !*h'>ws  at  a  glance  the  characteristics 
of  thr  I^ngahan  as  compared  with  the  other  Asiatics.  I^ngshans 
liave  while  flesh  and  dark  shanks,  while  the  others  have  yeltow  skin 
nnd  vellow  chunks.  The  quality  of  the  flt'sh  of  the  t^ngshans  ia 
I  ext^Uent,  being  fine-grained,  tender,  and  nimdy  flavored.  Aa  layers 
I  ihoy  rank  with  the  Ilrahma,  averaging  from  12  lo  13  doz«n  eggs 
^■L  year  and  as  winter  layers  they  arc  to  l»e  recommended.  The 
Kbieks  are  hardy  and  mature  early.  Langwhatis  are  gcKjd  sitters  and 
mothers,  being  of  gentle  disposition;  they  are  cHsily  kept,  either  in 
conGnenienI  or  on  fn^i  rangi-.  Being  excellent  foragers,  they  are 
idi-al  fowls  for  (he  farm  tind  will  gather  during  the  year  a  consider- 
able proportion  of  their  food. 

Thf  l^ngyhan  is  a  stylish,  medium-hized  bird,  not  overgrown  nr 
^mvtky  in  appearance,  of  nctive  naluri',  and  lively  disposition 
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confound  the  Black  Langsbaa  with  the  Black  Cochin.    This : 
be.  as  the  followiog  coniparisoo  between  the  two  rurictie^ shows:' 
(lack  Cochin  is  square  in  shape,  with  heav^-lookin^  nw:k  and 
plenty  of  fluff  iind  \vg  fealhcring,  cushion  rising  from  middle  q(1 
~to  tail;  tail  short  and  almost  concealed  by  cushion;  neck, 
ishimi,  and  luil  all  rupnKKiited  by  convex  linea     The  Jjti 
td  is  iunall  for  the  size  of  the  body  and  th«xoint>  is  rather 
M'l'II  ti[)  ill  fmnt,  and  arch  shajwitl;  the  Cochin  hi^ad  is  larger 
that  uf  thv  Lani^ian 'and  not  isu  ai-clttMl  over  llie  eye;  the  combi 
rvimller,  low  in  front,  and  almost  straight  on  top  of  serrations. 

f— 
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Pio.  8.— Pair  of  Budi  L>iic*h*iti. 

iS,  and  the  Cochin  ha»  a  large  convex  cusliinn.    The  f«anf^han  6all 
is  moderate  and  clo^;  that  of  the  Cochin  is  extremely  full  niid  Imm^ 
The  wings  of  the  I-anjip^hnn  are  of  medium  siw;,  qnite  pi-r  ■    ■ 
iho  fihoiihlen^;  thi-  C^ichinV  wingH  are  ^^iniillcr  nnd  iilinivst   - 
the  fluffy  plumagi<  of  the  cushion  and  the  HutT.     Tlie  lAnf^hanV  \fp 
are  niedimn  in  li-nfflh.  ihe  t«ips  an'  Innpi  nnd  ta|M'rin{r.  iind  tlio  (^•l"'    ' 
tbo  shank  i»  bluish  Mark  showing  jiink  hftwn-ti  s)-:i]i-s;  the  C<'- 
logs  am  slioiler  and  stouter,  with  larger  bone;  the  loes  «re  sliortfr 
and  «toutt'r.  and  the  color  of  the  ^hankn  is  blat-k  or  yellowish  bUcltl 
There  arc  two  varieties  of  I^n^hnns.  the  Black  and  Uie  Whi( 
i     In  the  Black  the  plumage  of  neck,  back,  saddle,  and  sickles  is  a 


lUi--  bimck  with  greeniah  sheens  thi-  breasl.  primsru's,  rx^condaries, 
,  fluff,  ^liaiik.  ami  too  fpnthers  nre  black.    Tlie  muU'r<'o!(»r  i"  bUdc 
riUrk  3lat«.      Thi;  \\'hil<>  Tjiin^hfin  '\h  pun-  wliilv  tiiroii^lmiit. 
The  stundard  weight  of  cocks  for  both  vari«ti«  is  10  pouuch;  hei 
itpuunil^;  copk^rots.  8  pounds;  pidlets.  A  pounds. 

CLASS  m     BCEBIl'EItRAVEAH. 
LEOHOKNS. 

L#gUoms  are  the  host  known  of  tho  egg-pHxIndng  varietios, 
iiorranean    class.     Thev    arv   tlie    pi-emitrs    in    laying   and 

iiiard  V»y  which  ihe  proUHcnpss  of  o(licr  hn*d?i  i^  judged.     As 

I  origin  uf  the  Leghorns  thi^n*  aro  ditfvn^m:fF«  of  opinion,  and  tlifre 
It  littlr  infonnation  to  be  found  nnywlieit  concerning  their  early 

lorr.      It  is  geueraily  conceded  Ihnt  a  rnre  nf  fowN  l>piiring  a  rIoHo 

''t««mblanc«  in  many  respects  t«  the  Leghorn  hiw  exi)il«d  in   Itnly 

■sd  other  parts  of  tlie  (*(>ntinenL  of  Europe  for  a  long  period.    That 

ihi^  ruc^  luu<  Ikh*!!  widely  disseminated  admire  also  of  tittlu  doubt, 

■•anucli  OS  at  tlio  present  day  it  is  known  in  Denmark  and  other 
^oimtritw  as  the  Italian.  Tlien-  at-eina  (o  Ix*  good  ground  for  the 
*lati'i)irnt  that  ijrg\un-iiii  viote  first  introdiu-cd  into  Anu-Tifii  from 
Italv.  Yhe  story  goes  that  ii--<  early  u<t  18:H  a  reasel  from  I^cghord^ 
brvuglit  to  this  conntrr  as  ji  ]mrl  of  itn  cargo  a  smiall  shipment  of" 
fovls,  which  wm  at  once  named  '^  Leghorns."  They  immediately 
Secamo  popular,  their  prolific  laying  and  nonaitting  qualities  l»eiiig 
rwogniwHl  nt  this  early  date. 

While  and  Tlrown  I.eghomH  were  the  firsl  Tarieti<^s  known.  MimU 
rni  brwdpnt  are  responsible  for  some  of  the  subvarieties  of  the  l>r«xl; 
and.  ill  point  of  color  at  leaet,  exhibition  birds  of  to-day,  even  of  the 
oId«r  varieties,  vary  cionuiderably  from  those  sewi  at  tho  present  time 

in  It«ly.  ^ 

The  r^ghoni  fowl  holds  the  same  p1a<*  among  poultry  that  th^^ 
Jersey  hobis  among  cattle.     TIk-  (jiiestion  of  profit  in  poultry  has 
been  decid«Ml   in  favor  of  the  egg-prmhicing  breeds.     Tjegliorns  are 
lively,  active,  and  of  a  restless  dis]>os-ition.  the  best  of  foragers,  ami 
will  pick  tip  «  go<»<I  part  nf  their  living  during  Ihe  year.    Tlu;y  iire 
light  eaters,  and  the  ixist  of  raising  them  to  maturity  is  nlwut  on^l 
half  that  of  the  -.\sialic  varietioR.      Tliey  mature  early  and  featlH?^' 
quickly;    tha    pullebt    often    l»e^n    laying    when    4^    months    old. 
atid  cockerels  cmw  nt  ii  much  younger  age.     They  ore  the  U-Mt  of 
layer?,  averaging  betwci'n  150  and  300  egg*  a  year.     Their  eggs  a: 
pure  whiti'.  in  color  and  weigh  abotlt  10  to  llw  |M>und.     As  table  fn 
they  are  fairly  good ;  by  many  they  are  con^idennl  cxcelleni :  the  oi 
thing  that  can  be  said  again^  theiu  is  that  they  are 
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Altogether,  Uicy  are  one  uf  tlic  luo^l  proHtable  bretMls  o( 

can  1)0  kvpL  on  t]i«  farm,  and  the  choapnc£si  of  their  kw 
(illow  iUp  raising  of  two  Lcghurns  for  thf  cost  uf  oni'  Afustia' 
must  tw  dryly  hoiiH><l   in   winter  to  lay  well  and  l»  {iratM 
penJiiloMs  wntllps  from  fro'^tbile. 

In  )>hii|M'  It  l*gh»»rii  cork  should  be.  graceful,  witli  IhxIit  of 
length,  broad  at  the  sbodlders,  and  tapering  luwurd  tiin  uiL 
hody  ^llOllld  he  well  hAhunvil  on  a  fair  Ieii};th  of  r^hnnk  auJ 
Uw  length  of  le^  giving  the  bird  its  sprightly  and  prtnid 
Closeness  of  feathering  adds  to  the  general  shape.    The  breast 
lit'  full,  Ix'aiitifully  curved,  rather  [jroniinent.  and  rarrird 
ward:  ut-i^'k,  long  and  well  arched;  back,  of  uuHlium  lonj^h. 
saddle  rising  in  a  «hai*p,  concave  sweep  to  the  tail;  tail,  \irpi, 
cnrrii;d  iit  un  angle  4if  45°  from  the  linrir^>nlal ;  llii-  full,  tlnwir.; 
and  long,  n-rllH^iirved  hirJclii^  an.*  rlmractcristieji  of  the  bird  ttiil 
much  (lesirc'd.    The  wing  is  long,  noil  folded,  and  lightlv  mn 
The  hackle  and  twaddle  feathi?n;  are  long  ami  iibitndnjit,  llowii;;:, 
over  the  Hhotdder  ajid  baddl«.     the  sliankh  arc  freo  fnmi  (miI 
The  head  in  tlte  prettiest  portion  uf  the  bird,  being  short  ud 
with  full,  briKhl-red  eyes,  and  bright-red  far*.     The  i-onib,  if  w 
should  Ijv  of  niiHtiuni  size,  perft^s'tly  ^tniight  and  upright  t)[iiKii 
bead,  free  from  side  sprigs,  deeply  wrrated  with  fii*e  iwinLs  | 
bright  red.     The  coinh  dioulc!  extend  weil  bark  over  the  heail.  *i 
tendency  to  follow  the  shajx!  of  the  neck.    Ear  lot>c:i  f^houM 
or  crt'uiny  while. 

The  I^'gliorn  hen  in  uiany  rt*i>e(ils  inssnihlcs  the  eoek,  * 
carriage  uf  comb  and  sexual  diffeitnces.  In  shape  and  carriiigi 
hen  is  even  more  graceftd  and  sprightly  than  the  eoek,  very  elo 
ther,  iind  ruther  sninll  in  IhjiIv.     Her  hrraKt  is  full,  very  rt 

itl  carried  high:  legs  fuirly  long,  and  bhanltK  thin:  tnil  airvH 
an  angle  of  40"  from  the  horisontaj.  Her  contb  is  the  marvel  a 
beauty;  in  the  tiingle-comh  varieties  it  fails  gracefully  to  on* 
but  not  in  ii  limp  nmniier  nor  no  as  to  ubstTiire  the  tUgbt-  Legs,  i 
and  ttttx  are  the  same  color  as  in  tlie  ninle,  but  the  car  lube  k  i 
smaller. 

There  are  eight  standard  varieties  of  Ijeghoms:  Tlte  Single 
and  Roee-coinb  Itrown,  Single-comb  and  Rt>se-comb  White,  Si 
eomb  and  Itose-comb  Duff,  Single-comb  Black,  and  Sil 
wing. 

Tlie  Brown  T>cghorns  (fig.  9)  arc  one  of  the  pr<*ttiest  o 
horn    varieties,  bnt  they   are  the  most    difHoilt   of  all    to 
feather.     Tliey  have  merited  the  confidence  of  poultry  lovers 
luiig  time;  their  burdy  conslitntion.s  have  withntood  rough  t 
prumimiomt  interbreeding  ha>;  not  etran^l  their  chararteridii^ 
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ii  Kxfil  vHriety,  «□<!  Uwir  meriid  urv  nolicvablc  from  Ihv  newly, 
tlclicd  cUick  to  the  oltt»%  specimen.  ^M 

In   milling  Brown   Jjegh<iTU*^  th«  moet  successful  brwdcns  tdH>  i^* 
>uhle  muting,  onn  pen  f<ir  each  sfx.     F'me  birds,  bolli  cockerels  and 
»tillpt-St  can  lie  brwl  from  th«  same  pen  by  u.<nng  alighlly  ilifferei 
of  fuiiuIvK.    T\w!  same  male  often  will  breed  the  tinftit  of 
libilioii  cock'crcli^  and  pull«Us  but  it  is  «  rare  case  to  buw  •  ft 

(1  IhiiIi  sfxcs  of  a  mnitrkabln  quality.     ^Mu>n  two  petw  are  uwd, 
the  hcH<l  of  thu  jjei)  iiihImI  tti  pruducn  tli«  codcerulx  place  a  fully 
iojK'd  cock  witli  no  serious  fault,  of  standard  ixtlor.  especially 
kdruii^  in  cumb.  lobu,  buckle,  and  saddk-,  a  dark  utidercolur  lictn^  [irv 
To  him  mate  hens  of  a  shade  darker  tlian  standard,  with 
i,  cTfnly  serrated,  standing  comb);;  a  trifle  brick  color  on  wjngH 
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}*ie.  D.  — Pair  of  KlBBr^romh  BrovB  L«Ktionia. 

^no  objection,  as  it  will  give  a  brighter  color  on  wing  bows  of  the 
terels.  Shnfiiiig  on  tho  back  will  also  help  the  black  stripe  in 
taddle^ii.  The  pullets  rait^M^l  frmti  tlii»<  pirn  will  l>e  too  dark  for 
exhibilion.  but  they  will  be  a  great  help  in  brei^dlng  cockerels  the 
next  seaiwn.  Ilie  male  ut  the  bead  of  the  pen  mated  to  produce  the 
pullet.'T  should  l>e  from  a  pidlet  rtrain.  and  brcil  dinx-tly  from  an 
exbibilioti  bi-n.  \i\^  color  should  Ix-  a  IrUh-  liglil;  comb  large,  but 
evenly  Mrrated^  if  thin  near  the  top  all  the  better;  hackle  well  striped, 
but  no  striping  in  Middle;  undercolor  of  huoklo  and  Ka<Idle  nmv  bo 
light  gray  or  white;  wing  Itows  should  show  more  purple  tliim  red, 
as  too  much  red  sliows  signs  of  being  bred  fnmi  a  **  bricky  "  lion. 
To  him  mate  exhibition  females  huring  light  brown  punciled  with 
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(Iiirkpr  brown  on  buck  and  win^,  nil  one.  shada,  free  from  nhal 
on  back  or  l>rk>k  mlur  on  wiiign.     Tbftse  lieus  sbould  Lave  the  If 
comb,  lying  owr,  but  firm  aud  Aruug  on  Llie  heat],  so  U  doen  uot 
clost-  to  Uie  eye  and  face.     Tbe  cockerels  raised  from  tliis  ntatil 
aiv  tbe  birds  to  usl'  for  breeding  feiuaUvs  tho  nest  year.     By  brecdii 
Brown  Lefcborns  in  tbit^  maimer  ire  have  two  distinct  linea  of  bl< 
which  should  n^vt-r  be  crosswd. 

The  While  T^^ghom  is  thn  inoHt  generally  bred  of  the  Ije^u 
varieties.  It  Ls  no  doubt,  ihn  most  udvanlagf^ms  to  bre«d  for  prof 
:ind  tbw  easiest  to  raiat;  on  Lho  farm.  Being  of  one  i-ulor  in  pUiniage, 
these  birds  are  more  rtiiecessfully  raised  and  cunM)  for  dian  Ihc  pai 
colored  varietitv^.  Their  pluma^  is  pure  while  Ibroti^huut^  »i 
feathers  other  than  white  will  di!4i]iialify  them.  It  has  been  u  matt 
of  much  sfKViilHtion  an  to  whirh  variety  of  I,eghorn8  is  ma's)  prolific  in 
egg  prwluction.  This  is  a  difficult  question  to  adjust  properly  to  the 
sitiisfaclion  of  the  >ipecialty  breeders,  but  from  a  conserratire  stand- 
point, it  is  gi-nerally  (-(Hisiden'd  that,  the  Whites  have  slightly  the  wd- 
vaiitago  over  tliu  olheit*.  Phenomenal  individual  egg  reoonls  have 
been  mode  by  almost  all  varieties  bnt  the  forcfjoing  opioion  is  based 
u}KHi  the  p^n«ra!  ri'snlts  obtaine^l  fjimi  varions  sonn,"ei*. 

TliH  Hurt  lA'gliurn  is  a  lii>aiitifid  hiiil  and  one  that  will  win  Its  way 
whei-cvtT  bred.  Biiff-coloivd  birds  have  many  udmirens,  and  tbow 
who  have  bred  Ihctn  art'  j)n)noinK'c<I  in  prui-si-  of  their  i|iialilii*s.  Be- 
sides having  the  gi-nend  charaeleristics  of  the  Ijt'ghnni  lyix-,  the  Buff 
Leghorn  cock  has  a  pluinagu  of  an  even  :^had«  of  rich  golden  bgff 
Lhroiighoiit,  The  nndereolor  is  of  a  »:lightly  lighter  shade,  but  even  in 
color  throughout,  ^^*hite  and  blaeic  fimthers  in  phiuiage  iir<>  ubje<;- 
tionable.     The  hen  is  of  the  same  color  as  the  ettck. 
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Tlie  Black  Ix-gliorn  is  a  popiihij-  bird  and  n  favorite  with  tliose  wlio 
arc  ]>attial  to  its  i-ol<)r  of  pluuiagc  The  Black  l^-gliom  is  mistaken 
by  many  for  the  Black  Minorca,  but.  is  qiiilo  different  in  typu  The 
Minorca  is  larger  in  size,  has  a  long*^r  body.  Inrgi-r  comb,  and  dni-k 
slnto  or  nearly  black  shanks  and  tws,  The  plumage  of  the  Black 
l>pghom  is  a  rich  glossy  black  throughout.  The  eomb,  face,  and 
wattles  nvf  bright  red,  the  ear  lubes  whiu>.  and  the  slianks  yellow  a^t 
VfllfiHish  Uhiek.  ^H 

Silver  Ihn-kwing  I^eghorns  are  not  generally  bred  in  this  counlr>', 
thoiigli  tliey  arc   fr-e^piently  seen   in  the  shownamis.     They  are  cott 
atdered  ay  profitable  as  any  of  the  uther  Tx-ghoni  varieties,  and  i 
point  of  Iteauty  they  are  very  interesting  and  fascinating.   The  hackle 
fealhers  of  a  Silver  Diiekwing  leghorn  cm-k  are  pui*  silvery  whi 
witiiiint  the  slightest,  straw  or  ci-enniy  tingt\  with  n  narrow  blm 
stripe  along  the  e«nl4>r  of  the  lower  hackle  feathers;    buck,  saddle, 
and  wing  liow,  ailvcrj'  white;  breast,  nnder  parts,  wing  bar,  and  tail, 
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lustrous  black.  The  Silnar  Diickx%ing  T^-gliom  lien  has  s  Kilvery  gray 
liackle,  with  a  narrow  Idack  stripe  tliroiigh  t\w  center  of  eaiJi  £i«Hllirr. 
rhe  brenxt  in  light  salmon,  shading  off  to  gray  tonanl  the  »i<les;  the 
tody  color,  when  viewenl  at  a  short  disUncfs  Khoulil  appear  gray,  wilh 
I  laint  bliii>ih  tint  all  over.  A  tendency  lo  ruddy  gray,  either  in 
Tound  coh)i*  or  i)enciUng,  is  obJMtionabk'.  The  tail  is  black,  «x- 
Bept  ihe  two  upper  feathers,  which  arc  light  gray.  The  penciling 
or  niarlcing!*  are  iiTegiiiar  or  wavy. 

The  only  di^cingui.shijig  ditTerence  between  the  singte-comb  and 
roae-comb  rnricties  is  in  the  coinb.  The  Rose-comb  Ijeghoms  have 
t  small  nise  ooiiib,  square  in  front,  tirm  and  oven  upon  the  head,  taper- 
n^  evenly  fr*im  front  to  rear,  without  inclining  to  one  side,  the  top 
Fomptirati  vely  flat  and  cohered  nitb  small  points,  terminating  in  a 
H-el  I -developed  spike  in  the  rear.  There  is  no  standard  weight  given 
for  Leghorns. 

HIHOBCAS. 

The  Minorcut>  belong'  to  the  Mediterranean  class,  and  they  are 
»Ui%<l  next  to  the  Leghorns  in  laying  qiialfties.  They  are  in  appear- 
utCQ  very  .tinuhir  to  the  Legliorii^  Their  general  outline  is,  in  fact, 
hat  of  the  latter,  but  with  nioi-p  length  of  botly  and  heavier  in  mold. 
The  origin  of  the  Minorcnti,  like*  t1m(  of  so  many  others  of  our  profit- 
ible  ponltiT.  'iH  much  in  doubt.  Some  persons  are  of  the  opinion 
Uiat  they  originally  came  frmii  Minorca,  one  of  the  BnleAric  Isles,  in 
the  Meiliterraneiin  Sea.  while  other's  ain(i-nd  that  they  are  a  variety 
of  the  IJInek  Spanish.  He  that  as  it  may.  they  are  one  of  the  most 
profit-able  breeds  of  poultry  for  the  farm. 

The  Alinoreus  are  good  for  tnble  purposes,  the  flesii  being  nhita 
or  light  colored  and  fine  gi'ained.  Their  chief  advantage  in  their 
egg  production.  They  are  nonsitters  and  year-round  layers.  As 
winter  layer*  tliey  are  exceptionally  good  when  kept  under  fairly 
favorable  circuinstancea.  Wliilu  the  Leghorn  aurpusses  tiiem  Ju  the 
liuniber  of  eggK  laid,  Ute  Minorca's  eggM  aiv:  larger  and  Mpml  the 
ontpiit  in  bulk.  Their  eggs  ore  white  and  average  8  to  the  pound. 
They  hiy  from  14  to  15  down  a  year.  Being  of  an  active,  nwtless 
disposition  they  keep  in  splendid  condition  and  make  gocnl  forageiB. 
yor  suburban  poultry  keeping  they  are  verj'  useful  birds,  and  not 
good  results  lo  the  keeper.  They  are  hardy,  easily  raised,  and  mature 
quickly. 

The  Minorca  fowl  (Bg.  10)  is  lai^  in  outline,  well  bodied, 
Rtaiidri  well  up  on  its  legs,  ha.s  a  broad  clieM,  and  a  long,  broad  back, 
villi  tail  ferried  at  an  angle  of  10^  from  tlie  bortzonlal.  The  Itody 
f  tile  Minonra  male  is  long.  bnKid,  deep,  tapering  from  fmiit  to 
r.  Thighs  are  stout;  kIiuuIov,  long,  stoui  in  Ixim*,  and  in  eolor 
dark  slate  or  nearly  black  in  the  blacii  varieties,  and  while  or  piiiki^di 
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wliile  in  the  whit*  rnriely.  Tbo  oonib  of  (be  MiDorcK  is  Urp* 
more  •Imlky  than  tliat  of  the  Leghorn.  Tin-  wattUcs  mn  Urn 
pfiiiluloiL-s,  ix>rresjM>titlinf;  with  the  aim;  of  Lliir  coidIj:  the  rjir, 
nre  pui-c  ivhttc.  The  fcmiitc  is  in  body  of  tbt  stunu  gvnenl 
nncc  as  the  mnlc.  rntlirr  long,  hronti,  uml  ileop.  Her  comb  15 
ccptibly  Inrpor  Ihun  llml  of  the  leghorn  fptnulc  Rlnclc  Minorrnsi 
ill  |»liiii)agr  a  rich,  gIo!?s-y,  ^reeiuKh  black  throughout,  ind  gny  l^ 
nre  considen^I  serious  dpferts.  The  Wniiti"  Minorca  is  not  qniU  1 
[lopuliir  as  the  Illuck.  The  standard  qimliHctttions  as  to  sh»pt 
the  same  for  the  two:  in  color  the  white  rnrietj  must  be  ptire 
(hroughoiit.  featheiii  other  than  white  dis^fiualifying.  Tlir  r^milv  fi^ 
and  wattles  are  bright  txjd,  the  face  being  fi-ee  from  while;  the  #5 
are  dark  haitel  in  ihe  Bhirk  vnrielr  and  nsl  in  the  Whit*  vwrietr. 


riB. !«.— Pair  of  »)>«l^i>iiiti  iu«cl  iliMKu. 

Llefoi-e  oinctuding  in  regurd  tu  Minorca^  it  is  worthy  of  note  tlut 
the  latest  acquisition  (o  the  bre^d  ts  the  Roae^omh  BlatJc  Miiions. 
vhich  is  now  it  standard  variety.  The  uiily  objection  thai  ha  -^■ 
been  raised  u^iin.sl  ihr  vurietie.s  of  the  Meditfrrraiirnii  rliun  i- 
8ti(X-«ptibility  to  frostbil«  of  Utc  vjomh.  Their  combs  arv  so  tirp 
that  continued  cold  or  exposure  is  sure  to  result  in  this  injur)'.  T» 
c»bvialo  thi.s  one  defect,  if  it  may  be  so  tenued.  in  thtH  viiluahle  cU« 
uf  birds  ban  Iwcit  the  purjKtse  of  breeders  in  producing  a  bird  lliil 
posaesaeei  thi^  other  qualificatious.  hut  with  a  low  roiae  comb.  IV 
oonib  of  Uie  Ho»e<coiub  Bluelc  Minurca  mulu  sltuuld  be  ruMu.  Miiun 
in  fi-ont,  and  met  clone  and  even  on  tlie  head.  The  head  of  tlie  fe- 
male in  liiinjlar  to  that  uf  the  dmlu. 


fit 


le  stamTanl  wi-ight  of  SuigU'-roml*  Bluck  Minorca  cocks 

ids;  hc-Df^,  7)  pounds:  cockerels,  TA  pounds,  and  pnllcts  5J|  pound 

standard  weight,  of  Rosp-tomh  Blnck  and  Singlp-oomb  A^^lit« 

lorca  <xioks  h  8  {pounds;  lions,  (ij  pounds;  cookerets,  6|  pounils; 

lets  H  ix>und& 

BLACZ  SPAinSH. 

The  Black  Spunish  fowiw  (lig.  11)  con>iitu*e  one  of  the  oldest  viiri 
dcQ)  of  duniL'slitr  pontti'^'.     Thoir  name  has  been  identiliod  with  the 
idustry  for  Iiundixnls  of  vpan^,  and  their  prnctical   worth  on  tin 
inn  has  hmg  lH*n  i-ecognized.     Their  haughty  bearinp.  large  red! 
lb  and  widtle^.  and  the  white  face  anti  lobe.i  peculiar  to  the  breed, 
itra.iting  with  their  glossy  black  plumage,  render  them  most  t>trik- 
»g  birda. 


■v.-.^  -^ 


Via.  tl,— Prnlr  M  Wblt»-fac«d  Blatit  »[<i<>>bl.. 

WTiJte-faced  IlUrk  Spanish  have  long  Ijeen  favorably  known  foi 
Uieir  cxc'-ptionally  6ne  Iayi«g  qualitie.'v    The  pulletii  are  early  lay- 
CTH,  averaging  IJO  lo  1S(>  t^ggs  a  year;  the  hena  Iwgin  i^omewbat  lol'Cr, 
after  moiling,  but  eoni[H!nKat«   for  any  Iuhh  in  uuinb(>r  by  the  in*] 
eteuwd  ^iz*!  of  the  e^s.     HeiLs  and  pullets  alike  aiv  well  aUu'e  iho] 
■Tcrage  fur  winter  liiying.     Tlieir  eggs  are  large  anil  white  and  ni 
good  flavur.     The  white  face  in  a  di>>tingtii»hiiig  feature  and  shouU 
Imi  lonn,  »iii(K>tli,  fitH?  fruru  wnrikle.s,  rising  well  over  tin-:  eyes  in  an 
urched  fomi,  extending  toward  the  baek  of  the  head  and  to  the  ba^e' 
of  (he  beak,  covering  the  chocks  and  joining  the  wattles  and  ea 
lobes:  the  gretiler  the  extent  of  surface  (he  better.     It  should  be  pural 
white  ill  eoloi'.     The  color  of  ptiiiiiiigt>  ihiiiugliout  is  rich  greeuiiil 
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black,  and  itny  ^ray  is  voiisiilen'il  h  senoiiH  defect.     Thu  sliiuttcs 
toes  HTP  Uliii*  or  (lark  It^adnii  blut;.     The  cninU  is  siiigto  and  bright 
in  colur.     The  wuUlf^i  of  males  art*  lirig^ht  red,  cxn-pt  tliv  iD.-ddo) 
the  upper  part.,  whicli  i.s  white;  luid  nf  fi>niaIe.-«  bright  rod;   the 
lobes  app  pure  wiiiti-. 

The  standard  weight  of  Klack  Spani^  cocks  \s  6  pounds; 
ftj  pouods;  cockerels,  6J  poijmlt;;    pulletsi,  5J  pounds. 

Ain>AI.'aSXAHS. 

The  AndahiKian  (lig.  12)  is  one  of  the  pretliesn.  of  the  fpjithci 
mcp.  being  ot  u  lieautiful  light  and  durk  blue  plumage.     It  h  call 


i^^. 


Vw.  3K. — BliM  AiKlitlnabui  ben. 

thp  Hhie  AndaluHian,  and  is  the  only  r^riety  of  its  breed.  It  is  not 
as  popular  in  this  contitry  as  it  should  be,  owing  to  the  sentiment 
agaiu^  white  >>kin  and  blue  shank».  English  and  French  poultry- 
men  pivfer  these  qualities  in  a  bird,  und  with  tbeto  it  is  very  popular. 
The  hens  are  nonsittcrs  and  xplendid  layers  of  large  white  irggA, 
nearly  equaling  in  size  thojtc  of  the  Minorcas.  The  chicks  iirc  hardy 
and  maturi'  early,  and  the  pnUet.s  bi'giii  laying  when  tivc  or  six  ^ 
niontJi«>  old.  ■■ 

Vor  farm  purposiu  the  AmlaliisiaiLs  rank  with  (he  l/>ghunis  afl^^ 
the  Minorcas  ihi-  pivfei-cnre  l)eing  only  in  the  color  of  their  pliimaga. 
For  fnnry  purpose-s  they  are  an  ideal  bird  on  account  of  their  beauty. 
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luu-Jde  and  aaddtv  fmtlient  an  dark  blue.  npprouiThitig  blacic; 

a  lighter  shndc  of  blue,  Farli   featlii-r  Imviiig  n  wpll-dcliiied 

of  a.  darkt-r  Etiadi-;  UkIv  and  llufT  .siiiiitur  in  (H)lor  w  bn^ast; 

iriee,  slaty  blu«:  secondaries  and  ving  coverte,  similar  in  color 

tbnai^t;  wing  bows,  darker  blue,  apiiroachinj;  bliiok:  tail  iind  «ickIo 

ern,  dark   bbie.  approiu'Iiing  bliu-k;  shanks  itnd    lix's,  bhii*  or 

len  blue. 

The  standard  weiglit  of  c-ocks  is  C  pounds;  hens,  3  puunds;  cock- 
:i  poaii(L«:  pijlU-t»,  4  pounds. 

AMCOHAB. 

!je  Mottled  Axiconas  are  one  of  the  least  eouunon  varipliea  of  thu 
lilermncniL  cla.-sH,  Ther  are  hardy,  quick  to  umttire,  and  pro- 
Uycre  of  white-shelled  eicgs^ 
In  ^a|M!  Ant'ouas  should  Ih*  the  sHine  as  I^'fihomx.  T\w  eolur  of 
>  plamage  xhould  Iw  a  beetle -giifen  grmiiid,  each  feather  lipjx'd  with 
liile;  the  mottling  shnnld  be  even  Ihniiighuut,  with  no  tendency 
[in  lacing.  The  eyes.  fare,  aimb,  and  wuitlcs  should  l)e  rwl,  and  tlie 
Inr  h>bes  nhita.  The  ttdnr  of  tlic  Ijeiik  stiuidd  he  y»llow,  with  tJio 
[Rpprr  mandible  sliaded  with  blark,  and  that  of  tin-  sliaiik-s  and  tnes 
iotild  be  yellow,  or  yellow  slmdeil  or  mottled  with  black.  Tlu-lu 
DO  standard  wpightf  for  Ant'onas. 

CLASS  IT— ENQLISH. 

DORKZIfQS. 

Tbe   Dorking   (fig.   18)    \a  one  of  the  oldest  of  domestic   fowI& 

liHre  arp  no  definite  rewrds  lo  show  when  it  ftntt  liv^  in  England, 
^or  wlieni-e  it  came,  but  the  stip|HJtition  is  that  it  wa;^  carried  to  Eng- 
iUml   by   Ihe   lionmns.  who  evidently  poss4'«7ed  rhifkcns  of  similar 
rttaract«nstioi. 

The  chief  distinctive  mark  of  the  breed  is  the  presence  of  a  fifth 
lor  siiiwrnuiueiiiry  toe,  hpi-inging  behind,  a  little  above  the  foot  and 

low  the  spur.  It  has  been  sought  by  various  writers  to  deprive 
Dorking  (a  town  in  the  Coiuily  of  Sunvy,  aboiil  20  miles  sooth  of 
London)  of  the  honor  nf  lieing  ttie  oiigiiuil  ami  principal  rearing 
place  of  this  justly  celebrated  breeti,  and  it  is  a.sserted  that  the  true 
Dorking  fowlx  arc  rnisii]  at  TTorsbani.  Cui^klield,  and  other  placen 
in  the  Weald  of  Surrey,  and  that  the  ancient  and  suiwrior  white 
fawk  from  Uorlcing  an?  a  degenerated  race  compared  with  the  im- 
proved Siii^sex  breed.  Tbe  feature  in  which  tliis  bii\!  U  uio'^t  popular 
K  ilH  table  qualities.  The  Hesh  is  white  and  very  delicate  in  textnr^'. 
It  ta  daimed  by  many  to  equal  if  not  to  excel  the  French  rariettus. 
Thr  Inxmd,  deep,  nnd  projecting  breast  of  the  Dorking  admir;'  '  ''' 
ai 
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it  for  table  piirptKi^.s,  and  in  tiua  n-spect  it  is  otmcc'ded  by  sot 
rivsl  tlip  liiftinn  OHniPK,  As  layers  tlip  Dtirkiiigs  are  coibdc 
rttllirr  iiitlilTrivail,  Uit  they  arc  ciircful  ,tit(«fs  and  nUcntive  oic 

TIicjv  Biv  Ibixf  vurietifs  of  Dorkiii^^s — the  WTiitc,  Silvvr 
mill  (_'iilon>il.     The  W'liiti^  Dorking  ih  niiilly  tlit!  piii-«xt  blocKlt 
the  three,  as  for  ycjirs  this  was  the  only  varitiy  which  produw* 
variably  tliP  fifih  too,  althmigh  the  Colored  and  Silver  Gray  vari* 
seldom  fail  to  briMHl  thin  pwuliarity.     in  color  the  White  Dortil 
Is  ot  cteiir.  iinblejiitshed  white.     TIir  cotub  and  wattles  are  a 
red;  the  shanks  and  toes  are  white. 

Silver  dray  Dorkings  are  beautiful  in  plumage.    Tlie  head  ol 
oKik  is  silvery  white:    hackle,  silvery  white  luid  as  frci*  from  sli 
as  possible;    condi,  fare,  car  lobes,  and  wattles,  bright   rwl : 
white,  streaked  with  horn ;  eye.  bright  red ;  breast,  thigh,  utid  und 
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no.  ta. — IMIr  of  SIIvkGtsj  t>orkiDsi. 

parts,  blnek :  back,  saddto,  and  wing  bows,  pure  eilverr  white; 
coverts,  greeiiuOi  black;  primarieii,  black,  edged  with  while;  seeond- 
aries,  Lhick  on  iip{ier  web,  white  oti  lower  web,  with  n  black  spot 
at  tlie  end  of  each  feather:  tjiil.  greenifih  gloKsy  black;  shank)^,  feet* 
and  toe  nails,  white.  'I'he  eye,  Wak.  comb,  face,  wattles,  slianks.  ferfi 
and  tiK-  luiils  of  the  hen  are  the  same  as  in  the  cock;  head,  silvi-r?" 
white:  hackle,  f^ilverj-  white,  clearly  striped  with  black:  brcosl.  sal- 
mon rod,  shading  off  to  gray  in  the  lower  parts;  back,  wing  bows,  aixl 
wing  coverts,  briglit  silver  gray,  with  minute  pencilings  of  ilark  grar 
on  etadi  fnitlu'r,  the  shafts  of  the  feathers  being  white;  priaiariw.. 
lip|>er  web  dark  slate,  lower  web  slaty  gray;  secondaries,  enirw  ts 
primaries;  tail,  dark,  penciled  with  gray  on  outside  and  dark  aUut 
on  inside. 


^ 


lorotl  Itorkings  differ  from  ttie  others  only  in  color,  the  general 

I  of  tilt!  male  bein^  lilai-'k  ami  straw  color,  while  the  female  is 

tlwith  htark  Hud  tnix<vl  ij^rny,  with  limaKl  nrdHrkHalmnnedg^H) 

)liii!k.    The  ronilis  of  r>i)rk'm^s  differ  in  the  thrp*  vnrieties;   the 

has  a  rose  comb.  Silver  Grays  ami  Colored  have  single  combs. 

^standard  weights  for  Dorkings  lUfTer.    The  weights  for  Whites 

rks,  7|  pounds;  hens,  (i  pounds;  cockerels.  04  pounds;  and 

9,  &  pounds.     For  Silver  Grays;    Cocks,  8  pounds:    hens,  Q| 

iEs;  cockerels.  7  pounds;   puUets,  54  pounds.    For  the  Colored; 

Its.  i)  pounds;    heiLs,  7  pounds;    cockerels,  S  pounds;    puUcts,  6 

ids. 

BED0AP8. 

leaps  arc  an  old  breed,  mention  of  them  bein|^  mnde  by  some  of 
ild  authors.  The  lurgn  otonh  HtaiuLs  in  llieJr  wuy  na  {loputar 
s,  und  unlus!<  it  is  sijuure  and  even  it  mitkes  h  misentble  si^ht- 
lEedcaps  umtun*  early  and  are  good  liiyers.  [''or  market  purposes 
arc  j^oocl,  the  si»>  and  quality  of  fle-sh  being  recommcndalions 
iputar  favor.  They  are  reputed  to  be  nonsitters,  though  occa- 
ly  lliey  are  known  to  sit  and  liatch  broods, 
comb  is  rose,  targe,  not  overhanging Ihe  eyes,  square  in  front, 
tmifonn  on  each  side.  It  must  be  tiinn  and  even  upon  th«  head, 
thoiit  indinitig  to  one  side,  (ho  top  covered  ivith  umall  points,  tcr- 
innting  at  the  rear  in  a  well-dovelope<l,  ^traiglit  spike,  and  briglit 
d  in  color.  Wattles  and  ear  lobes  are  also  bright  red.  In  plumage 
e  male  iind  the  female  ar«  riMl,  bronrn,  and  black;  the  head  of  the 
ale  is  red.  with  blue-black  hackle,  each  feather  edged  with  red ;  the 
ick  i.s  rc<t  and  black,  and  the  breast  pur]>lish  black. 
The  head  plumagu  of  (lie  female  is  brown  in  color;  tl]u  neck  black, 
>cL  feather  luoud  with  golden  ri;d ;  the  back  brown  and  black,  and 
uO  bn-O-sl  the  Miuie  color.  The  shanks  and  toes  are  slate-colored  or 
Rden  blue. 

The  f^tundaivl  weight  of  cocks  is  7i  pounds;  hens,  6  pounds;  cock- 
ds,  0  pounds;  ^ndlets,  A  pounds. 

ORPINQTOHa 

TbcKe  fowlx  constitutit  our  most  rectuit  importation  of  a  br«ed  from 
ngland.  They  were  originated  by  William  C(M)k.  of  Orpington, 
mnty  of  Kent.  England.  They  are  a  gixKl  general-purpose  fowl, 
ajig  of  good  size  and  good  layers  of  browD-f:liened  eggs. 
Tliere  are  fen  distinct  varieties  of  this  bpe«d — the  Single-comb  Buff, 
ngle-eomh  Ithiek,  Single-comb  ^VHiite,  Single-comb  fipangled,  .*^in- 
ib  Diamond  Jubilee,  and  the  Kose-comb  varieties  of  Uie  same 
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colors.    Of  theso  ten  rarietioi  onl^  the  first  thrpe  haTi>  »l 

gained  n<lnii^iaii  t«  the  Aiiit-ricati  StaorUrd  of  pL-rfcclion. 

The  htmiUarLl  Orpiiij^on  (fiff.  l4)-tUiould  havi;  a  ciedium-abKq 
cotnh,  perfi-ctly  si  might  nnil  upright;  the  node  «ihnuid  be  welti 
and  have  oti  iibiiiitliiiicf  of  hackK"  fcallien*;  the  hody  sliould  bol 
ami  l>road,  with  u  broad.  <l<>i>|)  breaM  and  a  long,  broad  badcj 
wingR  ^oiild  lio  of  m<-<liiini  size  nnd  tiirely  folrletl;  the  tail  she 
of  medium  lengtli.  fairly  well  spread,  and  oirried  at  au  angle  o| 
fnim  I  he  hurizontah  in  the  mah'  and  at  an  angln  of  40°  from  tbp  I 
zoDtal  in  the  female :  the  thighs  and  sbanks  should  bt>  nitbcr  ^ 
and  ^out,  nnd  the  to^  should  be  of  medium  length  and  slnt|:lil 
Shanks  and  toes  sliotild  Ix-  perfectly  free  from  any  fettthers  or  do*! 
ThL'  i^kiD  should  he  wIiiIl*  or  piiikii^h  white  iu  color,  and  the  fae^ 
(jomb,  wattles,  and  e*r  lobes  bright  rt-d. 


^ 


Flu.  ;4.    -I'alrof  8lncl»«oa)t>  BnIT  nr|>l_ni;(on>. 

The  CTjtor  of  the  surface  plumage  of  the  Buff  variety  should  ta 
rich  golden  bulf  throughout,  llie  head,  neck,  hnckle,  back,  wing  bnn 

I  and  saddle'  lieing  ricidy  glossed  with  a  metallic  luster.  Tlie  betl 
shanks,  and  toe-t  should  be  whitv  or  pinkish  white  in  color.  71 
color  of  the  (oirfaue  pliimagt!  oi  the  Black  \'ariety  (should  1>e  blnrk  ' 
greenish  black  throughout.  The  bejik  should  \>v  tiark  born^  shuiliit]! 
n  piiikiHh  tint  near  the  lower  edge.  The  .thanks  and  toes  tthnuKl ' 
bluish  black  in  color ;  web  and  hottunis  of  feet,  piidfiHli  white  T 
pluniagi'  of  the  Whiti'  variety  should  be  pure  white  tliroiu'Siutil :  t 
IfCMk,  Hhanku,  and  loet^,  white  or  pinkiiih  white  in  color. 
Tlie  stnndnrd  weight  of  rocks  is  10  pound*;  heoa,  8 
crels.  S\  poiind^i ;  pullets,  7  pounds, 
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CLASS  T-POUSH. 

tap  of  the  oldct!«  Invmb  of  pcmltr?  »  the  Polufa  (ig.  19).  il 
brin^  trmord  aa  £ar  back  bs  the  sxteoatii  c«ilurT.  Amoii^  Uie 
nMrntion«»i  in  ihoae  euiy  days  wms  the  "*  Woollv  "  fowl,  sat- 
'  to  the  filky  fowl  of  to-dav.  Mention  in  historr  Li  iliv)  msde  of 
.  *  Frixzl«i  *"  ^o*l.  '!»*  "  P'^rsian  -  fowl,  i1k>  "  Turkish  "  fowl,  and 
I  "Crwted  "  fowl  Tbe  Utter  i»  (LracribMl  a-*  bring  a  fowl  with  a 
It^  crest.  Anocbw  variety  is  known  as  the  "  I'atai-iman  "  fowl. 
fhith  U  briipTvd  to  he  the  pmgriiitor  of  the  Pallfih  lirreil.  The  rock 
,i]Mcnbtf<l  m»  e:ccc«<Iiii^ly  beaotiful.  being  richly  dcoorat«d  with  &\t 
bUdc.  whit«.  grt^en.  red,  and  ochrr.  Tb«  body  is  bUi>k.  ttie 
rovcrad  with  while  feathers,  and  the  wings  and  bark  partly 


Fto.  ta.~-(Ur  of  Whli<hcta«tf4  Black  l^lteli 

P>lack  and  piirtly  green ;  the  tail  i«  the  mmti,  but  thv  root«  of  tlie 
Pi^thrr?  are  whitish,  and  some  of  the  (li^it  fcalhere  aw  also  white, 
frhe  cy«3  Hr»i  surromidL'd  with  red  circles,  the  comb  is;  vorj*  sintill. 
Im)  bill  Olid  feet  are  yt41ow,  and  the  head  is  ndonicd  with  u  beautiful 
■ra*.  In  the  hen  there  is  no  while  except  the  whit«  [wUiclo  at  the 
ipening  of  the  ears.  She  is  altogether  of  n  greenish -hi  ufk  color,  witli 
vllow  ftH;t  litid  a  rery  small  comb  silightlv'tinpred  with  red. 

The  grncrul  characteristics  of  the  Polish  iiru  those  of  sniull  to 
H.Klium  sized  fowls.  larjrcr  than  the  HiuuburKs;  a  fid),  round  breaat, 
nrried  well  forwanl;  the  nock  of  the  cock  Iwantifiilly  arcb«d;  R 
traight  Imck,  broad  at  tbe  shoulders,  and  narrowing  rapidly  \o  tho 
ail;  hirge  and  closely  folded  win^:  u  lurge,  w('ll-i>.\pund4)d  Inil, 
rhi^rh  in  (he  cork  i»  furnished  with  »n  abundancv  of  tail  cuvert-<  and 
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uckle  fcatliei-s;  shanks  of  u  blue  or  slaty-blue  color  in  all 
but  tho  ^Vhit«crpst*<I  Black,  Id  which  they  ure  of  bl«c  or 
leaduii  blue:  a.Dd,  iibo\'e  all,  u  \ar^  crest  nnd  n  small  V-.sliapCil 
Tbi'  cri'st  of  tho  cock  is  composed  of  iiarruw  feathers,  sompthing 
those  whicli  form  the  hncklc  of  tho  neck  and  !<Addle.  They 
ri.s*-  uoll  ill  front,  so  as  not  to  obstruct  the  aight.  and  fnll  over 
back  and  .tidi-s  in  u  flowing,  vwa  uiass.  Tf  they  fall  forward,  t 
soniL-tuitos  thv:  cnw,  they  botJi  obstruct  the  ^ight  and  arc  liable  to 
wet  when  the  bird  drinks.  Such  n  crest,  also,  is  hollow  in  Ibe  cw 
and  loses  much  of  its  Ijenuty.  Tlip  cro-sl  of  the  h*!D  tiliutild  >»<•  larpw 
and  globular  in  form  nnd  rom|)«ct  in  cbaracler.  with  no  Kign  of  purl- 
ing. Hie  larffer  rhe  crpst  the  better,  provided  it  is  of  good  sljajx  ; 
but  a  close,  r^impart,  wt-ll-fitrmwl  m?.st  is  to  l>e  prefi'rird  (o  one  lh»t 
is  hir^gnr,  but  of  Ioom;  lexturc  uuti  falling  in  all  direction?.  Tlie 
smaller  the  comb  thv  belter,  and  natural  absence  of  comb  is  preftrrvd. 

Polish  chickens  are  bre<l  extensively  in.  this  country  and  by  somi- 
are  considered  practicnl  for  general  purposes;  but,  while  some  brvwi- 
ers  may  f^ecure  good  residl*,  the  I'olish  is  not  to  be  fully  recommemii"! 
as  a  genera l-purpa**  fowl.  They  are  considered  more  as  fuii«T 
birds  and  are  generally  bred  for  pleasure  and  the  sliowrooiu.  Thfir 
large  crei^td  are  agaiobt  them,  hindering  their  visiun  and  vatisiii^ 
them  to  become  listless,  inactive,  and  susjpicious.  Extra  care  mirt 
be  giii'n  to  la-  fairly  siicwssful  in  raising  them,  and  their  liouses  wti 
coops  muKt  1x1  kepi  wbwnluteiy  dry ;  (he  least  water  in  their 
likely  to  result  fatally  to  them. 

They  are  fjiirly  giwid  layers  of  medium-si;:cd  eggs  and  are  aoH' 
alters.     For  lablc  purfHjKcs  they  are  cooiudcred  good,  their  flesh 
iiig  fine-grained,  tender,  and  swacU 

Of  the  varieties  of  Polish,  the  \Vbite-crest«i  Black  is  the 
]>opnlar.  The  cidor  of  tJic  phuiiage  of  this  variety  is  a  rich, 
black  thi'oughuut,  with  the  exception  of  the  creKl.,  which  is  purei  white: 
H  narrow  band  (>f  black  feathers  iit  ibe  hasp  of  the  crest  in  front  i* 
allowable,  but  the  fewer  the  UitttT.  The  r^hanks  and  (oes  arc  blue  ut 
dark  leaden  blue;  comb  and  wattles  are  bright  red,  and  ear  lobo8  an 
wlute. 

The  Golden  and  Silver  varieties  are  beautifully  marked  in  pIuniagR' 
In  the  Golden  the  feathers  are  marked  with  ridi  golden  bay  and  lacxil 
with  black.  The  feathers  of  the  Silver  are  silvery  while,  instead  of 
the  golden  bay.  and  are  laced  with  black.  The  illuslnition  (fig.  id) 
shows  the  general  markings  of  the  feathers.  The  Wliil«  Polish  is 
pure  while  througliout  the  plumage.  Tlie  feathcrtj  of  the  Buff  Laced 
should  bo  of  u  rich  huff  color  with  a  narrow  white  lacing. 

There  are  two  dUtiuct  Kubbrewla  of  Polish,  the  plain  (nonbearded), 
and  thf  lN>jir<h>4'I.    The  tatter  has  a  thick,  full  beard,  runnii: 
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in  n  handsome  curve,  and  in  color  corr^ponding  with  tho 

of  lilt  |jluniugi'.     The  L-iglit  vtiriL^iics  of  Polish  iin;:  WHiile- 

Black.  Bcurdcd  Golden,  Bearded  Silver.  Bwirded  \Vhite,  BufT 


K 


Fki,  id.— (>slr  of  Iteanlfil  Allnr  Tolliti. 

Bad,  Nonlteardwl   (Totdnn,  Xonheanled    Silver,  and   Nonbcardcd 

lo  sliiminnl  weight  in  given  for  Polish;  tJiey  are  of  medium  KtzOf 
it  thot  of  Lcghomi^ 

CLASS  VI     DUTCH. 

EAHBTTROS. 

lamburgs  (fig,  17)  are  in  the  front  rank  of  <?^  producerK.     There 

gix  varieties  of  this  Iin-i-d  :  Tin?  Ooldi-n-jipiingled,  Silver-spangled. 

ld«n- penciled,  Silver-]H!i!ciled,  Blaek.  aiid  Whit*.     They  are  all 

7  pretty  birds,  and  seldom  fail  to  prove  attractive  and  profitable 

lithe  arenige  breeder  and  fancier.     Ilnniburfj^  arc  economical  fowls 

[keep;  besides  being  light  eatei-s  and  great  foragers,  they  are  pro- 

B  layers)  and   non!dttcr».    The  only   thing  against  Ihem   is  the 

aUne<%  of  their  eggH.     Tliey  lay  a  pretty,  white-slielled  egg.  but 

iller  in  size  than  lhoM>  uf  the  Ijegliurii.     There  are  i^me  which 

lai^r  eggs  than  otlicrs,  and  by  careful  selei'iion  from  year  to 

r  of  the  birds  which  lay  the  largest  eggs  this  defect  may  be  reme- 

and  the  size  of  the  eggs  improved. 

t  Silver-spangled  Hamburg  is  perhaps  (he  most  iMAutifiii  as 
1  as  the  most  popular  variety  of  the  Hambui*gR.    Its  proud  c«r- 
and  graceful  and  symmetrical  form  eotnniiind  attention  when- 
seen.    Breeders  of  Hambnrgs  uuiversidly  adopt  the  following 


a  ataDdard  for  tlie  IffVed:  Oomli,  rwe,  ^qtuue  at  fruu, 
uedT  into  •  spike,  whitk  incliDes  upward  sli^Uy;  top  o{i 
<UTwW  wUfa  aiall  points  Snnir  and  eroi*  ..n  tJie  hmA^l 

red;  ear  Mkk,  nodenit»  ^ize.  rutuid  as  j  .  and  deer 

ahanks  ami  UMa,  laaden  blue:  cmrriagr^  grareful;  pluma^ 
Cocks:    Silrw-?pangJed — mlor.    chsar.   alverv -white   gnuiDit 
fctUwr  tip{ied  or  spanelt-d.  the  ban  of  the   wing  ivgiiltr; 
hade  and  saddle  Eur«ly  tpanglc^l ;  Golden-Bpangled— color,  t^| 
blade;  bade  p\oe^  ivddi^  bar,  spanned  with  greeni^  blid;| 
and  stddia  nicvlr  striped.     Hmi^:  Silrer-spangled — the  wKltei 
and  ^ilrvtx:  tb«  spangla<  largv.  block  as  potsibk'.  distinct  uid< 
Goldea-»pa&^ed — ridi  reddish  bajr  ground;    dear  apma^lm, 
and  distinct. 

The  frather  markings  of  the  pt^ncilal  varieties  differ  gmll* 
thoee  of  th«  ^MDgled,  the  latter  bejn^r  ounuuotily  called  *'nti 


t  if.' 1.(1^.4 


■v'fe 


Pc>.  IT.— Mr  9arct-4pui«>pJ  II>iMbiu«i. 


from  the  ivuDd  or  oval  appearanoe  of  tho  6pang)as  while  die  i 
ings  of  the  penciled  varielies  are  in  imratlel  bars  of  rcddifib 
black,  or  clear  silvery  wliiti-  tiiid  blaclf,  a:?  the  cum  may  I*.', 
and  Black  llanibiirgs  arv  ^lid  white  or  »)lid  black  in  plumago. 
No  standard  weiglit  i^  giwn  for  Hanibnrgs. 


CLASS  VU     FREHGH. 
U017DAH8. 


^  *iio  tliree  vflrieties  of  poultry  in  the  French  class  are  the  HmJ, 
Cmvf^t-iirs,  and  La  Klwhe.  Of  ihi's<»  Uu-  noiidans  ( fi^.  ISV 
uoncodod  to  be  the  niO!>t  jxtpular  and  profiuibleT  being  bred  to  ■' 
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jthroiighout  the  entire  country.    They  are  liardy  ant]  pmlific 

'of  lurfjo,  white  ogfr".    For  tnble  purposes  Ihoy  nrc  among 

fowltt.     Tlipv  Juivo  sriiiill  bnn«s  and  the  Ilesh  is*  tendpr  and 

The  chicks  mv  t<])righlty  iind  nctive  und  feutJier  rapidly. 

noiuutters  and  light  feeders.     Like  th(>  Ij<!f^ioriis,  they  may 

at  a  siiiull  cost  as  (xmipaixfl  with  stiiiic  of  the  Iai^t  hiTcdK. 

of  tiRKliuui  »\zc  und  iif  u  luultlvd  plunmge.  black  itnd  wliitu 

lxed,tbe  black  pi'edoniitiuting.    Houdaiis  ai'c  a  cr«ste<l  vnricty. 

of  th<>  cook  ij*  hirj»e,  well  fitt<?il  upon  the  crown  of  tht*  lii^nd, 

btti'knanl  upon  thu  ncdc,  anil  coniposixl  of  ffulhers  ^inilar 

and  textum  to  Oiase  of  the  hiickle.     The  crast  nf  the  fcnifile 

»,  coiujjact,  und  n-ffidar,  incliiiin;^  bwckward  in  an  iinbi>il(i>.n 

The  Iloudaii  ha^  a  pmall  V-siiaptid  comb,  which  rcsla  against 
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Pia.  IS. — PMlr  of  RooAiiia. 

It  i>f  the  crest.     A  pwulinrity  of  the  brrcd  is  their  having' 
toes,  like  the  Dnrkingii;  slianks  and  tot>-<  iirc  of  u  pinkish  •white 
r,  nidttled  or  shaded  with  lead  color  or  black. 
The  standan!  wcij^ht  of  rocks  is  7  pounds:  hens,  B  punnds;  cock^ 
pounds;  pullets,  h  pound^i. 

OBBTBC(EUB0. 

is  variety  is  not  bo  generally  known  in  this  country  as  the 
nidans.  but  in  France,  Iheir  native  country,  they  arti  brwl  exl«n- 
ely  for  market  purjHMies.  They  are  considered  of  superior  quality 
tbe  t«blei  their  dcisb  being  white  and  delicately  flavored.  They 
hi 
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nrc  lit  geiitle  digposillon  and  do  well  in  coiifiiiefncnt.    Tbey  \ivn\ 
coiistitu(ioi)i<'  and  require  extra  care  and  attention.    Aa  layers 
arc  oiily  fair,  mid  ni-e  nonBittera.    They  nre  a  crested  variety, 
leaf  conili  like  tlu-  )ell«r  V  ia  stiape,  uud  iu  plumage  ar«  a  ncb,| 
black  throiighoul. 

The  ^tn[Klflrd  weij^lit  uf  ooclcR  is  S  pounds:  hens,  T  imiind^:' 
ertds,  7  pounds;  pullels.  (>  pounds. 

IiA  TT.tefiTrR 

La  Kliclio  fowls  differ  in  charncier  fponi  the  other  two  mri***' 
French  poultry  meJitioned.    Hondans  and  Crevwrnrs  «rp  mom 
piKidy  bnilt  tlinn  I«i  Fl&clie.  tin-  latter  iM^ing  tall  and  rather 
Uinking.  and    in  Mylr  and   character  denulp   the  prp|M>ndpnn«l 
8i>iuiish  IiIihkI.    Titeir  pluniHgi^  is  a  rich,gloHSy  black  throughout, 
comh  is  peculiar,  being  V-ahaped,  of  moderate  517^.  branchial  1 
aiitler-likc,  somewhat  like  two  horns  jMtintinK  upward.    Tlic  bin!*' 
uf  extremely  delicate  roiwlitution  and  ditlieuU  to  rnisc,    Tlw  iWi 
more  delicate  and  juicy  thnn  that  of  nny  viiriety  nxcept  (he 
They  are  moderate  layers  of  \'eiy  large,  white  eggs,  but  aiv  I?' 
moans  so  good  as  the  Spanish  in  this  respect;  as  table  fowl  ibiji 
superior,  hut  do  mU  muture  early — not  nearly  so  eurly  aa  the  He 
or  the  CrcTccnrurs. 

The  standard  weight  of  coctcs  is  8)  pounds;  hentj,  7}  pountUto' 
urels,  T^  pounds;  pullets,  6}  pound.s. 

CLASS  VIU— GAMES  AlfD  GAME  BANTAMS. 

The  Qame  in  one  of  tlie  most  interesting  breeds  of  domestic  poul" 
Its  nrijrin  «nd  history  niv  seemiu<rly  linked  with  all  lopi<N  eonwrnil 
poultry  and  its  origin.     For  n  long  time  Gamc^  have  been  faror 
in  this  country.    They  are  noted  for  their  vigor  and  conrnge.  ht« 
formerly  heeu  bred  for  fighting.    By  careful  selection  in  brwHiingI 
many  generations  they  have  been  brought  to  n  high  »rtate  of 
tioD.    The  beauty  of  an  eT^hibitiou  Gaiue  is  much  praised  in  thbi 
oth(*r  ivjimlriey  and  thi'  pens  iit^'  generally  RIUnI  n(  the  sliowh. 
are  nought  after  and  <-ourted  by  fiineiers,  and  as  ornaraeniiil  fii 
they  have  few  equult<  in  ihe  numlier  uf  their  admirers.    Tbe  pru 
<]unlilie»  of  the  (lame  hnve  never  been  demon>irsted  with  awui 
their  tall  figureiy  i^ttindtng  in  the  way  of  jjopularity  and  general 
fnlncsB,     It  should  not  be  undenitood  that  they  niv  unprofiiahle  f*l 
keep,  hut  rathernoi  II  fowl  for  farm  purpo^-s.    They  nn>  tl^unll' 
luyer«  and  excellent  table  fowl,  their  me«t  iM-iTig  fine-grnineci,  1.  : .  ■ 
and  juicy.    They  are  sjitendid  sitters  and  mnthent.    Their  (all,  <nm- 
nianding,  and  striking  ftgureK  are  decided  contratfts  to  those  of  iitbir 


illryt  uid  afford  a  divci-sion  Oi  a<ltnin;rH  of  (inei  poultry.     Ttia 
rarietie«  ar«  BIack-breast«d  Red,  Brown  R«d,  Golden  and  Silvi 
'liackwiDg,  Itetl  Pyle,  WiiU^,  Rlai-k,  mid  Rircheu. 


BLACK-BREASTED  RED  GAMES. 

'The  history  of  the  Black -bi-easted  'Red  Cmmt;  dates  from  the  ni' 
•Pinole  times.     They  alnaya  breed   unjfonidy  and   invnriably  alike 
in  color,  this  uniformity  being  also  olxsorvod  in  the  Bnntam«  of  tlii 
noine.    The  color  of  tbc  hoiid  of  the  cock  is  a  bright  orange;  haobli 

[and  saddle,  light  orange;  breast,  body,  and  stern,  black;  shouldei 
blark:  wing  Ikjws,  re<l ;  coverts,  black:  tail  feathers,  (tickles,  and  tail 
covcrt.s.  Instrous  black;  thighs,  black;  shanks  and  feci,  willow.     Tlie^j 
head  of  the  hen  is  golden  brown;  the  hackle,  light  golden,  the  Imckl^H 
ftalliers  i>cing  striped  with  black  down  the  center;  the  featliera  of  the^^ 
*>ody  are  ashy  brown ;  the  tail,  black  or  dark  brown,  the  up{>cr  featheri 
l>ciag  penciled  with  light  brown. 

Tlie  hwid  of  Ihe  «K-k  is  long,  and  tbc  nwk  slim  and  long;  bi 

.Ir^ad:  back,  straiglit  and  sloping  to  the  liiil;  body,  bard  and 
let;  wings,  targe;  tail,  small  and  closely  folded,  with  few  sickles 

^*nd  fine  nan-ow  hangers;  thigh,  long  and  well  developed:  shank,  long 
*«»d  smooth;  toes,  long  and  straight.     The  hen   is  altout  the  wame 

i'hapc  as  the  cock,  and  the  carriage  of  both  is  Imtd  and  upright. 
Tlie  Black-breasted  Red  Game  is  an  excellent  tflble  fowl  and 
*»oderat«  layer  ol  medinm-sized  eggs  of  rich   llavor.    TI»  diick 
'^piire  ninch  care,  as  their  uonsiitulions  are  weakened  from  too  do 
"Peeding  for  ornamental  purpose*, 

BROWN   RES   GAMES. 

tThe  Brown  Red  Game  diffei-s  from  the  Black -breasted  Red 

color  of  the  head.  The  face  is  dark  purple :  beak,  black  j  vrai 
,  ooiub,  and  oar  lobes,  black  or  dark  pnrple ;  head  of  cock,  orange ; 
hackle,  lemon  colored,  with  a  dark  stripe  down  the  center  of  each 
feather;  back,  lemon;  aaddlo.  lemon,  striped  like  hnakle:  breast 
black,  laced  with  lemon;  shoulders,  black;  wing  Ixtws,  lemon,  anc 
eovorts  gloesy  black:  tail,  histrous  black;  shanks  and  feet,  dark  vi'il 
low  or  nejirly  black. 

£1 
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aOLDEN  AND  STl.VEa   DQCKWINO  OAlOn. 

Tlic  Oolduii  ami  Silver  Diu-kwlng  Ounivn  arfi  simUar  In  mar 

w  tnoin  iliffi^reiice  beiu^  tJidl  thv  Silver  Duckwing  ounk  <iig.  10)1 

^silverr  whit*  whew  the  Golden  Duckwing  is-goI<lcn  or  straw 

III  Ixtth  varieties  the  faw,  comb,  wattles.  aii<l  ear  lobos  are  r«i; 

koni;  breast,  tail,  and  tliighR.  Itlack;  shaoki)  anil  feet-,  willow. 

Ii«  Golden  tho  head  of  the  i-ock  is  straw  color;  baek,  jpildeii: 

bows,  golden,    the    wing  nf-^ 
eriti  fonning  a  dii^intt  iii  - 
liar  across    the    wing, 
pointfi^exceipl  die  wing  < 
which  are  black,  an*  white' 
-  tha  super  Duckwinp. 


r^ 
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AED   PTU   aAJCE& 

The  plumage  «f  the  lie 
and   haekle  nf    (Uc    fCed 
Game  cock  \*aries  frani 
nran^  to  light  rrnl:  th« 
is     fed     or     (!rini>a3ri; 
white;  body,  white:  sboiil 
and  winK  frouLs.  white;  wiij 
1k»w&,    Mil    i>r    rrini^^iMi : 
covertft.  white,  fnrtniug  ■  tl« 
^K  —       U-- — l^^J^^^-^^      '''"^•'  ^*"''  »cr*»«  tho  wing:  t*" 

^^^^^  ^gJ^^^^^j^^^^^-     "iid    tail  I'uvprts    white.     J\i*i 

^^^^H  ^^^^P^^^^^^^S^       head    of    lien     ji^ldoa 

^^^^H  J^^y^^^^^^^^^^       Iia(rkKwhile,edged  with  p'l 

^^^^V  r^*-"        Imuk,    wbili;;    breast,    ■alnw 

f  PM.w.-«iwDw»twiai[a««..(««ii««i.  winga,      white;     tail,     whii*" 

r        SbiLnk>  and  feet  of  tMth  vock  u»d  hen  aiv  y«Uov  or  willow — yclla*' 
I       |irefomKi. 
H  •  WSITE  AND  BLACK  OAHSS. 

ThesB  tiro  rtrieties  differ  only  in  color  from  the  uUiem  of 
breed.  TTie  plunia^  of  the  White  (5arae  in  a  pm*e,  spotless  whit 
beak,  shanks,  mid  fe«t,  yellow ;  eouib,  wattles,  and  ear  1ol)efs  rrd 
Tbe  Tllnrk  Game  m  a  lu*itroitK  black  in  pliiniage;  beak,  shiuiks,  an^ 
fceti  black;  cunib,  wattles,  and  ear  lobe&,  deep  red. 

1^^  BtBOHUN  OAXEB. 

P  Birchen  Games  are  silvery  white  and  black;  head  and  bark  w 

I       rilvery  white;  hackle  and  saddle  of  rock  are  silvery  white,  with* 
1^  narrow  dark  or  black  stripe  in  center  of  each  hackle  and  soddb 


hkther:  breast,  blach.  each  feather  lacod  with  silvery  while;  wing 
(•Torts,  K^loeiTy  black:  inil  and  thigh^!,  hlack;  fhaiik-^  unU  fwt,  dMrk 
Tilluw  ur  hlai^k;  uuiul),  wuttl^  and  ear  lulien^  iltirk  piir|>1e  or  black,  h 
1V>  pluniii^ff  ni  till'  hen  is  blade,  ojcoept  that  uf  tbi>  ht^ad,  which  isfl 
d^eiy  white,  and  of  the  hackle,  wbi(Ji  h  wilvt<rr  whitt^  with  a  dark 
riripp  down  thr  n-iut-r  of  each  feather,  and  of  ihe  brcsKt,  the  feathers 
of  nhtcli  are  black,  evenly  laced  with  silvery  whitu. 


rm.  so — Pair  uf  Wblli!  IndlsB  naiBM. 
OAKB  BANTAJUS. 

Game  Bantuns  aro  diminutiTd  representatives  of  the  Games.     Tbei 

W  of  pluitiuffe,  inarkinun;,  am]  slmpe  ntUht  corn>H{K>nd  with  tketiei 

iroii  in  the  Oanie  which  beai's  its  nntni>.  the  diniintilive  si7x>  hein;; 

the  only  di-ttiiijiiuiHliiug  feature  between  the  two.     The  utcks  average 

about  2^  ounces  in  weight,  the  hens  20  ounces. 

CLASS  IS— OltlENTAL  OAKES  AND  BANTAMS. 
(»BNI8H  AND  WHITE  TKDIAN  QASCES. 

The  Indian  Game  (fig.  20)  has  many  line  qualities  to  recotnmend  it 
he  bri-fMJvr,  and  fur  many  yearn  past  hiiH  tieen  a  {Mpiilur  fowL     It 
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plumage  IIk  Cotiiish  Imliati  male  is  grf'cn-blnck  inlcrmuttd  vith I 
And  ixiy.  The  plumage  of  the  hen  nliould  be  a  conibinatioo  o(1 
and  black  tliroujrhout. 

Tilt-  br^tuiit  is  very  wide,  round,  and  prominent,  tlie  thighs  u*< 
runnded,  niul  thick  and  mealy  nexl  tbe  boily;  tho  shanks  an 
$1oul,  smitollily  Mraled,  iind  yellow  in  color:  tlie  bauk  to^ 
almo-'it  tlat  uii  the  gi^iiiiid;  the  tail  cIonp  and  hard,  carried  at 
elevation,  and  tiickles  narrow;  wingK  tightly  folded,  the  ends 

idaries  rounding  olf  abruptly  nud  re-sting  rln^e  a^in.'4  tV  tiilj 
below  it;  eyes  yellow,  bonk  yellow,  or  yellow  <ilriped 
color.    The  Indian  (ianie  Ih  a  l»aiitiful  bird,  and  its  every  ma 
bespeaks  its  high  breeding. 

Tin?  ^Vliite  variety  is  identical  with  the  Cornish  except  t 
plumage  should  be  pure  white. 

The  standanl  woi;;bt  of  covka  is  9  pounds;  hens,  6^  pounds;  < 
erels.  7j  {louuds;  pullet.s.  Hfj  innnii\s. 

BLACK  8T73C&TRA  OAHSS. 

Although  a  beautiful  bird  and  [jussc»?^i[i^'  many  fine  points 
of  the  consideration  of  the  fancier  and  bi-eoder,  the  HIark 
Game  is  little  known.     It  i^  ^iitle  nf  di^pixition  end  attontiv?  tal 
young.     Tliei-e   is  consideriible  connneiit    iigninst   the  .Sumatra*-] 
ncoonnt  of  the  long  flowing  tail  and  apparent  lack  of  fighting 
tie-s;  but  as  to  ibis  thow  who  have  wilnes*d  their  defense  of 
mates  and  young  tliffer.     They  may  be  slow  in  opening  a  n 
but  when  occasion  demands,  no  binl  can  i^how  a  ^renter  ntu( 
:?taying   powiT  thim   the   Sumatrnit.     In    |>liinmge   they  iire  a 
gty.'ent^h  black  thi-oughout.    Tbe  tail  is  long  uml  drooping,  witt 
abundance  of  long,  flowing  sickle  feathers  and  coverts.    This 
point  which  si>vi>i-<>  itll  rouricctliui  with  the  Pit  Qanie  and  plan« 
in  the  front  rank  of  tht*  orniiin<>ntiiI  breed^t. 


k. 


UAI^T  OAKEB. 

The  Malays  (fig.  21)  have  never  been  popular  in  thia  oountiyj 
are  bred  for  exhibition  only,  not  poaseadng  qimlitiea  for  pr 
purposes.     They  an-  of  mefliiim  size,  and   in  can-iagr  ore 
larly    uprigtit    and     |K>werful     looking,      'lltcir    plumage    i> 
close,  and  red  or  maivon  and  black.    The  body  tupers 
broad  sboulden;  to  the  Inil,  whiob  droops  almost  in  a  strsigtil 
wiUi   the  Itfflck.     Tbe   thighs   are  long  and    powerftil.     vV 
feature  of  the  Malay  is  tbe  head.     It  is  long,  the  crown  oi 
eyc-H  iK-iiig  IiPiivy  and  projecting,  giving  the  bird  n  cruel  and 
expression;  the  neck  is  long  and  scanty  of  hackle:  the  skin  ol 
throat  is  a  bright  red,  and  the  scanline^  of  the  plumage  cai 
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to  ahavr  ilisiioctly.    This  is  h  cliuructcmtic  of  the  breecL    Tha  i 
:iiiJ  ear  lnbo«  are  !%tig)it  in  tleveloiJinvnt ;  the  shanks  nml  Hies\ 
.^iit  yellow.    The  Malays  are  large  ami  hardy,  uiiil  art-  uswl 
crosiutig  with  other  breeds  bi  infuse  vigor  and  siis?.    In  dispo&i- 
they  nrt<  rr{iiiU'<I  lo  \»  very  savage,  end  in  hmtlu  often  litcmllyj 
thvir  oiiji<iiifDt*i  to  jiieees. 
Hw  fitjindnrd  weight  of  coclu  in  fl  poumU;  honK,  7  pounds;  cock>] 

7   fiounds;    piilleta, 
i  fiiuntli-. 


KUJLT  BAHTAMS, 

In  Khape  and  color  the 

k'braasted   Red   Ma- 

Bxritiim  »ihutdd  In*  tlif 

■.•■  th«  Htaudaitl  ^iw 

y. 

lit*  fttundard  wrij;lit  of 
is  2*  ouncte-;   hen--. 
Dunces;    L'ockorels,  24 
BBBCEi:;  pullets,  22  utincefi. 

CUSS  Z     ORKAITEHTAL 
BANTAHS. 

OB&IOHT   BAKTAJCS. 


L-^fe 


^sr.-ml 


l*-s-^ 


^ 


Fia.  21. — Itslay  Q*nie  cock. 


Bantain!^  Hif  jmrely  or- 

'lutienlal     poultry,     and 

'V  kopt  for  pleasure  ex- 

dusi  vely.     though     some 

ttintend   they  are   pn>fil- 

feble  for  ^f;^  and  inblc. 

This  h  lianlty  roHsnnnble  to  suppoiie,  a»  their  diminntire  Hixn  nnd 

SubH  egg?  would  hnrdly  pay   for  Ui«ir  kwp  nlhi-r  Ihiin   for  inncy 

Iturposes.     The  finlden  aiid'Silver  (fig.  22)  Sebright  llantamii  wpm 

viginated  in  the  «irly  part  of  the  last  century  liy  iira-suiig  a  «x>in- 

moQ  Bantam  with  a  PolLsJi  fowl  aud  breeding  the  cross  to  a  hen- 

f«atlier*'d  bantam.     After  ninny  years  of  tsueeossful  breeding  beauti- 

lijd  binls  havy  been  proUueed  which  breed  true  to  ty|)e. 

^Bbe  plumage  of  the  bird  i^  rich  golden  yellow  in  the  Golden  va- 

SBq-,  and  hilvi-ry  white  in  (he  Silver  variety.     The  fejithers  of  eiieli 

tiriety  are  di.slinetly  laced  with  u  narrow  edging  of  lilaek.     Tliv 

Imd  is  small  and  Kunmiunled  by  a  bright-rcd  rose  comb  in  tlic  malu 

>nd  N  purpIi^ih-red  eoiub  in  the  female:  tl><^  i^'ck  ti'  well  nrehed  nn<1 

back  is  short  and  free  from  aaddle  CiMttwrh;  tl 


„ round  aud  full  ojid  the  body  compaci;  Um  w'lnipt 

Diitl  i-Arried  law,  liiil  iiol  so  low  as  to  conce»]  thi>  ho<>):%;  lb 
nrr  shnrt.  nmt  Ihu  hliiiiikR  nni]  Iin»^  nre  slaty  hliif  in  culur.  Tl 
weigh  iibuiit  '2*i  uujilv»,  llie  heuA  about  22  ouiiccs. 

aUMK-OQlC 
TAHI 

taui-^  are  u 
Hu  tilbury 
an-     two    ' 

the  m»ck 

and  a«-  Wli 
oocb    ha» 
rouiHlliniil; 
and  sli^btl; 
boak ;    Ur^ 

Km.  ST.— I'Wr  »f  «lwr  8*l-rlKi'    -  iiiL-iil    brigh 

rose  uomb,  m)ii«iv  in  front,  fltting  firmly  on  the  head  and  n 
n  »|Hkt>  with  II  blight  upwurd  mirvt- :  flatf  cloaely  Ritiitg  r« 
bnmd.  thin,  niid  wcll-ifiiiiidiHi  wattles;  neck  small  ai  the  b 
croasing  in  mw  m  it  npproaclms  the  i<hoiihkK,  nicely  urA 
L'am«d  well  txick;  abuiidnnt  hackk'  of  good  length,  svvep 
tha  shoulders, 
with  loog  and 
plentifiil  siiddle 
f  ea  t  h  vr^  ;  full 
round  breast,  car- 
ried i>roinint'iilly 
forwaixl;  plump, 
compact,  iind 
^yIn^l«tl■ic]d  iMxly : 
wiogK  large,  thf 
poiuis  carrietl 
low,  the  secf>nd- 
tries  slightly  vx- 
panded;  ftill  ex- 
panded tail  par- 
ried   at  au    uiigtv  I'lu-  23. — Pair  fft  UcOT'Cootii  ii'nLk  iUi:U 

of  +0°  frtim  Ihe  tmi-izontal,  and  ftimished  with  long  curvin 

(Uid  covt'rt.s;  sliort  ihighs,  luid  ^bort.  (Jean,  tiiporing  shnnk!^ 

The  head  of  the  hen  t^hoiild  be  small  and   iii-nily   ntiiini 

n 
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and   full;  comb  of  the  same  character  ah  the  cack'.i.  hut 

flat,  smooth  f-«r  lobes;  ^mall  Waaler;  (Ite  uimU  stiuiiM  t>e 

t.  ta|>priiig.  and  carritfil  well  hack;  the  hack  short:  Iho  brpssl 

ml  iinniiiiienl :  the  hoilv  coiiipad :  xviiigv  lar^is:  tail  full  and 

ed:  ihighM  sliorL,  uiid  ^huakM  slioi-l  and  lapuriiij^. 

IE*  pliimii};:ir  of  thi'  Ra;<4>-('aiiil)  Black  Huiilaiii  is  lu>troii.s  hliu-Jc. 

|f  tiie  ^Vhitv.  punr  while.     Thr  hcnk  of  Ihi'  Bhick  is  black,  or 

lorn  color;  of  the  White,  white.    The  car  lolies  of  both  va- 

art.*  [iiiro  white.    The  •;liniiks  of  the  Black  arc  dark,  leaden 

lor  black;  of  the  Wliiu-.  while. 


BOOTED   WfilTB  BANTAHS. 

ed  "niiile  Bantams  are  di<<tingiii^c'd.  as  iheir  name  implies!, 
heavily  feathered  or  hooted  shank".     They  liax-e  >mall  heads  aod 
dium  •  sized 
igli'     combs, 
.«  hackle  fcath- 

UXt  long  and 
rtXy  cover  the 

tilders;  the 
Igs  are  hirgi' 
d  slightly 
oopitig;  the 
U  Upright, 
(h  loDg  sickles 
d  abiindaot 
\'erts:  thighs 
ig,  and  covea-<l 
th  long,  tititf 
thers  or  viil- 
e  hocks,  whirh 
itiy  rcadi  tlir 
imd;  ittva  and 


U:l 


*C: 


-i^ 


ffv  21.— rair  of  ItUvfc-iHl icd  J>{>uiioM  ManuuiM. 


iiks  white.    The  piuniaj;p  i;^  pure  and  white. 

BBAHUA  BAITTAUS. 

3rshma  BantamK  shctdd  i-onfonii  in  miiiialure  in  both  color  aiul 
pr  to  the  hirpT  nndinias 

ttundard  weiglit  of  coi-k.-^  in  OO  ounix's;  hens,  *26  oiinccn;  cocJcer'>[is, 
ounces;  pullets,  2-t  oimce?^ 

COCHIN  BANTAHS. 

!V>chin  Bantainx  an-  in  both  i-ojor  and  vhape  the  siin>e  as  their 
lt  ancestors.     The  cock  weighs  about  30  ounces,  the  hen  26  oimeeH. 


IlI 


44 

JAPANESE  BAHTAKS. 

The  striking  brauty  and  peculiar-shapctl  tails  of  the  Blu 
Japan4^i«  Banlunu*  (fig.  24)  make  thum  gtrat  faroritm<  t 
thftn  in  the  frtml  rank  of  the  Bantjirti  rlnss.  Tliey  are  « 
(x-plinfT  tho  tail  and  vring!«.  Tkr;  tail  is  black;  the  sirklt^  ani 
arv  blnrk.  pdgcd  with  white.  The  wings  are  large  and  lot 
drooping  pointx:  (h<t  color  of  tho  primari^i^  and  >i»^inilahK 
slato  or  hlack,  odged  with  white.  AATu'n  Uit?  wing  i.s  fuMiii 
only  whitp.  The  tail  is  expanded  and  carried  in  an  upright 
almost  touching  the  Iwick  of  ihf  head;  sickles,  long  and 
ctirvod.     The  Khimki  are  frw-  from  feathers  nnd  are  yellow 

The  White  and  Black  Japanese  Bantam:;  are  the  same  in 
shape  as  th^?  Black-tail«d  .Japanese.  Tlie  beak,  nliank^.  and 
[he  WhitL-  are  yeliow.  and  those  of  the  Blaek  are  yellow,  o 
••hndnd  with  hlack.  The  color  of  the  White  is  pure  white. 
Black,  a  hi.s*lroii»  black. 

POLISn  BAHTAUB. 

Polish  Bantams  are  of  American  origin,  and  appeared  aht 
produced  hy  an  accidental  cross  of  n  White  Poliiih  h»cS 
cumiiiun  liL'ii.  At  first  (he  chicka  had  etimtll  crests  and  (he 
wus  often  disfigured  by  foiil  feathers,  but  under  carehil 
the  color  has  been  established,  so  that  foul  feathers  no  longH 
and  Ihe  t-resls  haw  boeii  nearly  doiiM(?d  In  sixe.  They  wen 
to  the  standanl  in  I87ii-SO.  and  >iiiicc  then  they  have  Ik«b 
nated  throughout  the  country,  although  perfect  specimena  ai 
comparatively  rare. 

CLASS  XI— MISCELLAKEOtIS 

The  S(nn<larvl  recognizee  s(>mf  varieties  of  {wiillry  which  an 
oniumenliil  in  eharactor  and  piirjiose.     They  can  not  1n>  cniL4 
oither  prolific  in  egg  production  or  superior  for  table  purpoN 

SILKIES. 

Silkies  arc  not  extensively  bred  in  this  country,  bni  in  En 
very  popular.  Their  soft,  webless  fenthera,  when  in  prime  i 
urn  cxcfVflingly  loose  and  fluffy,  standing  out  from  the  boi 
directions,  giving  the  fowl  the  appearance  of  n  large  bird,  wl 
weight  does  not  jurttify.  llie  cocks  weigh  from  ^  to  4  pouq 
the  weight  of  Ihe  heuit  is  from  'J  to  2^  pounds. 

The  birds  arc  of  rather  square,  compact.  Cochin  build,  m 
cock's  crest  running  back  hnrizontally.  while  the  hen'*  is 
five  toed;  fcHther  legged;  comb,  lumpy  iu  ap|»araiice  and 
pie  in  color:  ear  lobeM,  purple  tinged  with  whi(t>;  skin, 
proaching  hlack.  the  covering  of  the  bones  being  nf  tin 

SI 


riHW 


4S 

dark    leadeii   blu«  or  black:  plumage,   white   and  downy. 
lay  gmalt  eggn  of  a  pale  bull  color,  ntid  lay  10  to  'i5  Itpforc 
ing  la  ><tl.     Tb<>y  uiak«  t^xa'lltiut  inotlitu's,  iiiul  »n>  very  viitiuibki 
I  tuicb  and  rear  the  tender  Httlf  on*^  of  ibe  more  delicate  vanctiw. 

BUItTAVS. 

Stittans  (fip.  25)  were  exported  from  Turkey  into  £nf;land  tlMiit 
IKA.  (lud  did  not  reacJi  America  till  Mtne  ycjirs  Inu-r.  Tlioy  niigbt 
h  proprioty'bo  clnssed  with  the  Polish,  cunKidering  the  eharocteris- 
wbtch  they  pos-VK^.  A  roin|Mirl  crost  xiirmounts  th«>  brad  mid 
arv  fall  bearded.  Two  small  spikes  constitute  the  comb.  Tim 
k  bocklt!  i§  abundant.  The  legs  are  lieavil}'  feathered  and  Ujittfd, 
h(>ck»  vnltiirwL  They  possess  a  fifth  toe.  The  tail  is  full  and 
and  in  the  cock 
abundantly  fiimiabed 
I  trickles.  While  their 
Ity  Is  their  cUi*f  rec- 
itmdatiou,  they  lay 
to  nuidesl  uaeful- 
Imt  only  as  Uyers, 
loo  ionaU  for  table 
rls.  They  thrivt-  will 
a  ]iniiti;il  niiige  or  in 
congncntvntf  and  owing 
ii>  their  docility  nmke  ex- 
celk-nl  pels.  The  color 
of  plumage  is  pure  xvhite 
Oiroughout. 


i 
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FXtXZZLSS. 


Flo.  2n._S>iltnn  rork. 


Frizzles  are  the  most 

pntesqiie  membet^  of  the 

pouliry  family.    They  derive  their  name  from  th«  peculiar  manner  m 

■hicb  their  feathers  curve  upward  mid  backward  at  the  ends,  an  if 

IB  delinncp  of  nature's  laws,    lliis  ciirviiifj;  i^i  most  wmspicuoiis  in 

J^hackli^  and  Middle  feathers.     As  tbt«e  binls  vary  in  color,  there 

^k>  rule  for  judging  Iheir  plumage  except  that  it  miist  have  the 

fKliar  upward  curve.    The  polor,  however,  slmuld  I*  wTlJd;  black, 

_*hite,  red,  and  bay  boing^ admissible,  provide*!  that  ilie  colors  match 

birds  are  shown  b  pairs,  trios,  or  i»cns. 


siring  a  more  detailed,  description  of  any  of  the  vari** 

I  this  publication  Li  referred  to  the  Americau  Stand- 

1.  published  by  the  jVmerican  Poultrj'  Associfttion. 

)  nunierousi  applications  received  by  the  Department 

Or  eggs  and  chickena  of  standard  varieties  as  herein 

leader  is  informed  that  these  can  not  be  supplied  by 

nt.    Persons  desiring  either  birds  or  eggs  are  referred 

1  dealers  whose  ftdvertiaements  appear  in  poultry  journak 

r  sgrieultural  publicatiouii. 


I    L 


PAKKBB8'  BTTLLBTIKS. 


'Is  a  li^l  of  Uh!  K»mi(>re'  Kill  h-tiim  KViiilutilc  for  ilMrihiition,  showing 
3i>,  and  KJca  in  ^figvi*  of  Mch.  Cvtii««  will  bu  witt  fnv  to  nuy  addiwea 
"  Btc-s"  oil  a[>[ili(Tau«ii  to  n  tVriHtur.  Ti*>pr«sentatlve.  or  LS.OettaIe  In  Con> 
rft«ry  fif  AKr'L'iltMrf,  WimhiiiifUiii,  D.  C.  Niiiiibiin  uiDlued  1mv« 
Wioc  superBeded  by  iMivr  bufluliuni. 


rot  rnnn  Anlmaln.    Ft'.  M. 
I  kiKt  Kvlno  fkutw.    I*|L  IS. 


to. 

rp-*i. 
Pp.  Ifv 


■bIiuivmh]  Cava.  'I^.£l.' 
M  iBil  FlbFT.     pp.  IS. 

I  Hou  loKlll  TtK-iu.     Pp. 

Id  uthtrtriiaiinv  in  itnk 

■m  oh  (lie  I'AClIIC  CiHuI. 

Itllicluf  HarkM.    1^.31 
lB|y«lllonsntltkjoUDff.    Vp.  SI. 

I-  ..I. 

r*  .T.ii  i-.--.iniB.   p|t  !M. 

II  Milk.    ■-(>  fe 

in  lluuil'l  ClImAdu.    rp.2;. 
fer<Un>  llif  Cdltun  Pluir    I'p.  tl 
HnKolColKoi.     IV  ]S. 
ItM.     I1>.W. 
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V.  S.  DefAHTHRNT  of  AoaiCULTUSE, 

BUBBAIT   op  CHEUISnT, 

WaMngton,  D.  C,  AugutI  17,  JSft 
Sir:  I  have  the  honor  to  traiiemit  for  your  approval  the  third  revision  of  Fu^ 
Llletin  No.  52,  on  the  sugar  beet,  prepared  by  Mr.  A.  H,  Bryan,  chief  of  die  ■ 
>oratory,  who  has  had  piuctical  experience  in  the  beet-sugar  industry.  Thiil 
in  was  last  revised  in  lltOl,  having  been  originally  issued  in  1897,  and  fintim 
1899.  Extensive  chaii<;Gs  have  heeu  made  in  the  text  that  the  most  recait|l 
ea  in  sugar-beet  culture  might  be  ^iven;  references  to  the  work  of  the  BniMI 
itomology  and  Plant  Industry,  bearing  on  diseases  of  the  sugar  beet,  pests atudj 
and  the  development  of  the  single-eerm  seed  have  been  inserted,  and  the  MiM 
ve  been  brought  up  to  date.  It  is  hoped  that  the  bulletin  in  its  revised  lontl 
>ve  as  useful  as  its  predecessors  to  thoee  interested  in  the  extension  of  this  inM 
3  demand  for  this  information  having  continued  during  the  past  nine  yean. 
Respectfully, 

H.  W.  WiLKT,  Oil 
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THE  SUGAR  BEET. 


IHTBODTTCTION. 

:hil  pt)wing  of  suff&T  beets  is  an  art  that  one  acquires 
Th<?  farmer  who  has  made  a  success  of  raising  ottmr 
uite  often  fail  at  first  in  tliis  one,  as  the  methods  of  cul- 
iai7  crops  do  not  apply  io  the  case  of  sugar  beets.  Ccr- 
for  the  prt>parutiui)  of  the  ^1,  tlie  planlirc  thinnin];, 
must  bo  followed  in  beet  culture.  Although  it  is 
raise  sugar  beela  with  tittle  rej^ard  to  these  directions, 
>p  viti  usuatlj'  fail  lo  pay  for  itself  either  because  tho  yield 
tl  or  tho  sugar  content  of  the  beets  too  low  to  meet  factory 
tta.  In  coramercial  beet  growing,  therefore,  carelciisnesfi 
ly  to  failure,  while  careful  regard  for  details  speUs  success. 
Oes  at  first  from  following  the  advice  of  Hucce-ssful  growers, 
It  may  be  augmpnted  by  practical  experience.  Certain 
Can  he  practiced,  but  t\wy  should  never  coanisl  in  planting 
uantity  of  seetl  than  is  prescribed,  nor  in  locating  the  beet 
>r  land. 

lanufacture  of  sugar  from  the  beet,  the  farmer  plays  an 

part  by  supplying  beets  in  an  adequate  quantity  and  of  a 

y;  but  beyond  that  be  can  hardly  hope  to  eJiter  (ho  ficld. 

ictiiro  of  beet  sugar  is  an  industry'  entirely  distinct  from 

,  and  can  only  be  successfully  accomplisbe<l  by  the  invest- 

^c  capital  and  the  employment  of  skilled  artt-sans.     From 

of  the  process  it  is  r|ui{e  improbable  that  any  simple 

home  manufacture  of  beet  sugar  will  over  prove  commcr- 

Rftd*    The  juice  of  tho  beet  is  extracted  with  difficulty. 

ronsidembte  quantities  of  mineral  i^dts  and  organic  sub- 

Jcli  reniler  ilie  crude  sugar  and  molasses  therefrom  unpala- 

iple  procetiaea  for  the  extraction  of  the  juic«  can  at  best 

f  60  to70  percent  ofthesugarwhich  the  beet  contains,  and 

!ntagc  of  loiss  is  incurred  which  at  the  very  outset  renders 

a  for  a  home  apparatus  to  compete  with  a  large  factoiy. 

,  for  the  reasons  given  above,  can  not  be  used  in  the  raw 

the  case  with  the  products  derived  trttm  the  sugar  cane, 

id  the  maple  tree.    The  refining  of  the  sugar  requin-tt  a 

jy  for  machinery  and  a  high  degree  of  supervisory  skill. 

therefore,  be  accomphshed  upon  the  farm. 

(3) 


The  beet^ugor  indudtiy  offers  a  great  oppoTtunity  for  Uw  i 
Me  extension  and  divcnuficalioD  of  ngricultura)  uidiutri«e 
rouiiliy.     The  sugar  beet  U  proving;  a  profiluble  rrop  for  the 
Hot  a:Jy  in  old  settled  areas  when*  it  must  compete  M-itb  a 
of  efitablit9hc<l  crops,  but  in  tbo  uuwiy  developed  regions  of  tl 
wlicro  its  ftd«pti<)U  to  iutoiisive  fanning  makes  it  a  favorile 
culture  under  irrigation.    Jts  influcnco  in  devt-toptng  stock '. 
feeding,  and  dairt'  iiidusiries  is  attracting  the  favorable  ttl 
fanners  intereeted  in  iheso  puniuita.     The  rapid   cxtensioal 
iiidustt^'  during  tbe  pa»t  few  years  sIiowk  tliai  its  vahu?  iSj 
recognition ;  and  tlu^re  appeum  to  be  no  valid  reason  why  tt 
sion  ahould  not  cdiitinuo  until  all  the  nugur  coiumincd  in 
Stales  is  made  from  cnips  grown  by  American  farmers. 

TEXfEBAIUBB  C0HDITI0N6    AFFBCTERO   THE    BEET-G 

ESDUSTRY. 

Experienoe  has  sliowu  that  tW  tiugar  beet  rraches  its  higtir 
opmcnt  in  north  t«mperalo  latitudes.     So  far  aa  the  prodi 
bectii  with  liigli  tonnage  is  concerned,  it  is  found  thai  (1 
BcnoinpUiitied  far  to  the  south,  but  beets  grown  there  am,  on 
\vt»  rich  iti  KUgar  and  less  duitabl«  for  the  inaiiufacium  of  su| 
those  grown  farther  north.     It  must  be  remembered,  hnwe^ 
the  exprefwioDH  north  and  ttouth  do  not  refer  to  any  absolute 
of  latitudf:,  but  ruthiT  to  isoltumiial  linr*i«,  whkh  In  many 
widely  from  the  parullcU  of  latitude  and  iu  tfome  cases 
almost  at  right  angles. 

Theoretical  beet-iogBT  bolt. — 2\s  a  result  of  many  j-eors  of] 
ex|>eriaiQnlation,  it  may  be  said  that  as  for  as  temperature 
concerned  the  sugar  beet  attains  its  greatest  perfenion  in  a' 
rarying  width  through  the  center  of  which  passes  the  i*4<it| 

70°  F.  for  the  montha  of  June,  Jnly,  and  August.     This 
this  country  is  shon-n  in  the  accompanying  map  (fig.  1). 

Thitt  isothermal  line,  for  the  United  States,  begins  uodr  tlu 
New  York  and  pusses  up  the  I  ludwon  River  to  Albany ;  thpncol 
westward,  il  runs  near  Syracuse  and  pa.<«iefi  in  a  Montliwesler 
Jion,  touching  the  shore  of  I^ake  £rie  near  Siindusky,  Ohio; 
Ihencc  in  »  northwcst^^rly  dire('tion,  it  enters  &liclugan  and 
highest  point  in  that  SlaUr  lumr  Ijtuising;  tlicii  going  in  a  si 
erly  direction,  it  enters  the  State  of  Indtaim  noar  South  n«nd|] 
tlu-ough  Michigan  Uty,  then  in  a  northwesterly  courwi 
through  the  cities  of  Chicago  and  Madison,  reaching  its 
near  St.  Paul,  Minn.;  thenco  it  extends  in  a  southwesterly 
until  it  enters  the  Slate  of  South  Dakota,  where  it  turns 
west  and  reaches  its  higliest  point  in  Dakota  just  above  ihe  fiM 
parallel  of  latitude,  where  it  crosses  the  Missouri  Kivfir. 


Ine  iti^n  turns  almost  due  south,  following  very  cU 
lidittd  and  fitst  decree  of  longitude  until  it  leaves  llie  Stat«  of 


I 


thn  ono  hundnxl  and  tifth  d<^T00  of  west  lon^tndo. 
in  n  slightly  fti>iith<MUitrrly  diivcttoti  into  H^vr  Moxiro, 
vse-M,  and  crosses  llu'  one  hundn-d  tuhl  fifth  dt'gnHj  of  tao]!J 
alMiuc  the  tliirty-^cond  dogriMi  of  Intitado.  TliPii  turning  «< 
it  pn?tg>>«  in  a  very  irregular  lino  tlimugli  th«  Stati^A  of  Ci 
Oregon,  nnd  Washington. 

Extending  n  distancp  of  100  miles  ou  oach  nido  nf  'Im'  '-< 
line  is  a  belt  which  may  be  regarded  as  tbu  thfwr'  -I 

aiTu  of  the  United  Stttt*s,     There   are  douhtloss  - 

lyin^  outside  of  tbis  belt,  both  nurLb  and  south,  in  v.i..  :.  --J 
beet  will  ho  Found  to  thrive;  hut  this  will  bo  dup  to  some  an 
qualitiirs  of  the  climate  or  jfoil  and  not  l«  any  favorable  infl 
a  higher  or  lower  temperature.     A  study  nf  the  Ictcation  of  I 
foctjiriea  operating  to-day  will  show  that  onlj'  five  facturiman 
of  these  hnes.     A  mean  tempemnire  of  70*  V.  in  the  stunrn 
aver,  mtist  not  b**  rogarded  an  the  only  element  of  lempcrutu; 
ig  to  bo  taken   hiio  consideraiion.    In  those  iDcalities  w 
wintor.'*  cnmp  eorly  and  are  of  uiiusuhI  wvprity  will  be  fonndj 
iliflicultie^  in  tho  production  of  sugar  from  the  itugar  be«l  | 
localities  where  the  wintent  arr  light  and  mild,  iJthough  i 
summi-r  temjMTature  of  both  localities  may  bo  rupreaentcd  1 

HOISTUBE  CONDITIONS  AFFEOTINO  THX  BEET-SUOAB  INI 

Althougli  eomlitions  of  temperature  must  be  taken  into  tx 
tjon  in  selecliog  ttilea  for  beet-sugar  factories,  those  of  ralnfi 
also  be  studied.  The  ^ugar  beet  retiuircs  a  certain  amount  of, 
in  order  tu  produoo  ita  normal  crop.  This  moisture  mii^^f 
either  from  precipitation  in  the  usual  vrny  or  from  irrigaflHI 
the  »oil  numt  l>u  of  that  particular  quality  which  will  itlJow 
raneaii  moiuturo  to  reach  the  rootletK  of  the  plants.  Soil  of  I 
appear^  to  exist  iu  many  locnblieH  iu  Califumia,  where  bei*tK  u 
ahiioMt  wiUiout  rain.  The  porous  and  sandy  ^oibt  adjiuieiil  I 
of  the  Western  rivers,  such  as  the  Arkansas  River  in  eitHlem  C 
(hnd  westoni  Kansas,  aUt>  appear  lu  furnish  a  bufTicient  am 
subterranean  in<Mstiire  to  produce  a  good  crop  in  connection' 
rainfall,  of  which,  howcvor,  but  little  is  expected  in  thow  I 
during  the  summer  montlis.  Where  then*  in  titlle  !iubt4*rraoe4 
ture,  and  where  irrigation  is  not  practicable,  (be  culture  of  tt 
bcetabouldnotbe  undertukeii  unless  an  average ttuioiner  prMii 
of  2  to  4  inches  i>er  month  can  bedeiM'ndwl  on.  TbenmrrtBU 
ditiong  of  ngriculture,  however,  under  which  the  boot  botiom 
mdi!|)endent  of  extremes  of  precipitation.  The  bwt  may  ihr 
ven-  little  rainfall  or  with  a  great  deal,  if  properly  culttrii 
etiitable  soil. 


OaOWDIO  BSETS  OH  lERIOATEO  L&ITItB. 
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expciicnco  of  more  thaa  twenty  years. in  CalirDmia  and  ei^ht 

in  Coloriuin  has  shown  that  tlip  climatic  liata,  ni^artltn]  ag  nf 

importaovu  in  beel  cuilurv  in  Kuf(>[iu,  can  not  im  regiknltsi  us 

lly  applicaliln  to  thi»  country.     Tho  Huccc-asfu)  growth  of  tnig'ar 

in  the  ariil  rugious  of  our  country-,  with  irrigation,  tuui  intro- 

a  new  factor  into  tho  science  of  boot  nict«orolog>'.     While  tbo 

on  which  bocts  con  bo  grown  without  irrigation  is  probably 

almost  exclusively  to  the  const  valleys  of  California,  the  suc- 

conuncTcial  production  of  sugar  brata  in  Utah  anii  Colorado 

led  a  new  and  extenaive  field.     What  hw  taken  ptaco  iit  these 
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ction  of  boet  sugar  with  the  fields  of  Germany  and  FranceT 
_  irri^'abla  parta  uf  tho  gruat  Southwc^at  have  advantagoR  of  soil 
pod  cUniaiti  wliich  will  enable  them  to  enter  into  competition  iu  the 
ptodnction  of  beet  sugar.  To  be  able  to  control  the  uioiNture  o! 
Ibc  Hoil  u  a  matter  uf  prime  iuiportaiicv  to  ttie  btwl  grower.  In  the 
kriil  region  (he  time  at  which  the  beet  matures  can  b«  controlled  by 
■Hhbolding  the  water.  Furtlicrraorc,  there  i.s  no  danger  of  loas  due 
(OMCond  growth,  so  easily  induced  by  late  warm  autumnal  rains. 
Tlio  high  cost  of  good  irrigation  rcnden  it  imperative  that  the  areaa^ 
oulture  be  devoted  to  a  crop  which  is  capabl- 


irofit  of  rroni  $10  In  S2(i  per  acrf  ran  bv 
p«r  acre  ciui  hi>  paid  for  tlic  Innd.  Tt  is  ratlms 
80,000,000  Hcrc-a  of  lauit  in  the  uritl  rcgioit»  of  the  I'mtodj 
eventually  be  irrigated,  being  DRikriy  one-fifth  of  tho  tod 
tJiia  area  pcrhaptt  10  p(^r  cent  ta  nipaMu  of  I'aay  atnl  apmvU 
Ouo  miUiou  at-n-s  planti'd  to  bwta  would  yield,  under  ii 
lure,  a  quantity  of  sugar  sufficient,  with  tho  !x>ui£iaiw 
dumiMtic  vonsiiiuption.  Thpn-  ls  nowhnrp  in  sight  a  mnl 
pnwpect  for  agriculturid  dovclnpmpnt  thn-n  in  the  pr 
bwts  OD  irrigaicd  lands. 

VARIETIES  OF  BEETS. 

Botanically  all  kinds  uf  sugar  beet«  are  of  the 
the  common  garden  beet  Uietatyulgaris).     The  diffe 
varieties  have  arisen  from  selection  and  breeding.     Cet 
pecuUaxitics  resulting  from  natural  variations  or  muti 
tlirough  careful  (i«l(>ctiunj  been  ^xtd,  and  pur»  Htruiiu 
superior  qualities   aitsoeiatBd   ynth  oertain   disttn^ 
character  have  been  devalopcd. 

Tho  shape  and  ttizo  of  the  beet,  its  color,  the  charact 
whether  erett  or  spreading,  etc.,  ari-*  tho  most  frequent 
tinction.  The  beets  are  aUo  fruiiueutly  tleaiguatod  by 
iboso  who  have  developed  them,  or  by  the  name  of  ihaj 
in  whirh  they  have  l»©rm  grown. 

Among  tlie  more  frequently  uceurring  varii-tii's  groi 
may  Im  mentioned  the  Improved  Kleiiiwunzleli*mer,  the 
lebeuer,  itnd  the  Viluiorin,  the  two  latter  being  miML  wl 
in  this  (-inintr)'.     Sugar  manufmrturers  pn^fer  thosfi  Tt 
a  Iiigh  perccutugc  of  «ugar,  aiocA 


a  high  stato  of  perfection  ae  to  nuike  the  Icoat  ilcgrt^^  i»r  liucity 
^Uh  treatmeat  cxccoclingl;  duDgcrous  to  ita  quulitics. 

best  beet  for  gen*?rat  cultivntioo  Is  probably  th«  KU-inwanas-^ 
r,  which  seoms  now  to  havr  u  wider  cultivatiou  in  itm  coun- 
an  any  other  variety.    The  general  char&cler  of  iliiii  beet  is  M 
by  figure  2.     It  has  a  conical   root,  straight  luiil  fVHn,  ijuite  " 
at  thu  huad  anii  rapidly  tapering,  an<l  i»  duttingui^iittl  rixtm 
iproved  Yilmorin  by  its  brighter  oalor  and  its  ligliter-colored 
i.  wbirh  uru  beautifully  undulating  ur  ecalloppd  about  the  odgi«. 
_  from  a  cross  in  whii;h  thy  Improved  \'tlniorin  entered  largely, 
leinwanzlebener  lb  to-day  a  fixed  variety  and  is  equally  well  pro- 
i  in  France  and 
ly.      It    sue- 
in  soil  of  an 
TtnJ  nature  and 
nrcrago  richnees  and 
M    level    plateaus. 
In  mils  very  rich  in 
kumuH   it  ripens 
Borly  and  loses 
of  ita  riclinesH. 
the  Improved 
lonn,  toward  the 
of  the  groniog 
fttaon  its  leavea  are 
letely     spread. 
ler  those  condi- 
tions of   culture 
wbfrc  the  Improvod 
Vilmiirin  g:ivp«  from 
12 U)  lOtonajK-xac-re, 
tba   Klein wonzlebe- 

Ber  gives  from  U  to  18  tons;  and  from  theae  beets  13  to  18  per  cent 
of  sugar  can  be  obtained. 

The  other  general  type,  the  Vilinorin,  is  illuBtraled  in  figure  3.  This 
Wt  is  the  result  nf  thirty-five  years  of  methodic  and  persevering 
•«l«tion  baac»l  upon  the  lines  Ut  \m  indicated  hereaflrr.  In  regard 
tn  its  preservation,  it  is  recogni?^)!  that  it  holds  it«  sugar  content 
M  well  as  any  other  variety.  In  those  factories  in  Germany  and  ■ 
France  in  which  sugar  is  monufacturetl  from  the  Improved  Vilraorin  ^ 
in  L-onnectton  with  other  varieues  It  is  the  custom  to  reserve  this 
fur  the  end  of  the  season  and   to  work  un  the  les^  reliable 


Fw.).— WblUImiifivml  VIlmoNn aiiciT Iiart. 


Tu4nt,V  thp  iinfnvnrnhtp  i[iflii(>nct>  of  r<>rtain  pharaptMS  of  m>il 
at  riTtnlii  maiturai.     In  blank  soils,  riHi  in  organic  msltM,  it 
(frcat  roMiitlH.  wliih'  mo«<t  ntlicr  vnrio(it»s  nf  ^e•ta  become 
Bnlllit»    til    rxi'<*H)»,     KxrcvwivL'    qtinn lilies    of    nitrof^cnoufl 
wliifK  itnt  rarrftilly  oxrltidnl  from  onlinary  rarieties,  can  I 
witli  KHf<'(,v  lo  (he  liiipntvrd  Vilmorin:  a  iimu  number • 
Uhvo  hIiowii  ttinl  t\m  can  bi>  <lonc  without  aerious 
(tio  tjualily  uF  Hxf  W«<t  and  vilh  ■  ronsiilerabie  incrpase 
ll*i*iiVfr.  Pxixrinirnlx  wilb  Klrinwam-lchenfr  beets  sboi 
•rr*  «Ik>  Mr*r»'ptiblp  (o  tlit>  inllin'iico  i»f  siirh  rrrtitians.  i 
hy  ft  i:«in  in  tonnatr  v\wn  tvitilaed.    Ftoni  tlkottsand* 
ithwN-  '    '     !  ihAt  aUntt  16  percent  of; 

With  th,    ^  tid  (hai  under  faTorable 

1«  itMts  ffft  acre  c«tt  be  rawj. 

In  tKn  ctumt^  ooaridM^il*  ywatitiw  of  b«>t  sasd 
irr^^wn  ai  FurihH  VmIl,  ud  •!»  bf  Uw  Ft.at»  Hafco 

I'li^  uad  liUho  chiefl^r.  in  tlia  knar 
la  v%uMnkM  «Bi  M»fc<B>n  aiao 
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IproductioD.  In  gencml,  (Wtili*  an?  <l4«crib«l  for  prafticiil  pur- 
cUy4>y.  >uuuly,  loamy,  <>r  alluvial  soils:  all  uf  Uiosu  suib  will 
Qce  b<M<tM.  Tht*  Mni-k  pritirio  soils  nlso  hnvo  b«>en  found,  with 
cr  fultivatiftn,  Ui  produce  I'xccillnut  bwls.  Perhaps  the  hpat 
ty  he  (Ic'sM-rilxMl  u;^  u  samly  loajii,  a  8t>il  lit  which  there  ifi  .^^ 
tnqutlibnurn  uf  orgiuiir  muttor,  clay,  aud  sund.  ^H 

land  should  not  he  ai'li'cr«Hl  Ut  ^rt>w  sufiar  hwts,  for  the  en^' 
gm*d  reclaimrr  nf  snils;  and  wspecinlly  t"  bo  avnidod  is  now 
mtnJntr^  dwaying  vegcnd)l«  niaLU>r,  whirh  prcMluciw  only 
iwth  with  low  HUgftr  rontent,  Prefcrahly  iho  most  pmdur- 
un  the  farm  fthuutd  be  utrnl,  nuch  a  soil  ii»  n-iti  yiirld  a  gooij 
Indian  com,  wheat,  or  potatoes.  Tho  soil  should  neither 
bonipa'.-t  as  to  intor^rc  with  eultivniion  to  a  depth  of  10  or  12 
Dor  have  a  lendeticy  tu  bake  hard.  It  rosy  contain  some 
lli,  «9  sugar  beets  aro  not  fispocially  susceptiblo  to  injury  from 
ConsliliiPDL  The  soil  i^huuld  be  reasonably  level,  but  it  i^hould 
tw  well  dnuDfK).  Natural  drainage  on  level  M)il  being  BoniewhS' 
lient,  tile  drainage  may  be  practiced  with  advantage. 


FERTII.IZATION. 


iiewhatj 


)ily,  in  roost  American  »oil:«  thcru  is  still  sufficient  natural 
trt  produfo  a  good  crop  of  sugar  beets;  whereas  in  the  soils 
>pe,  wh#re  sugar  be-cts  have  been  grown  for  years,  the  farmers 
lepend  on  fertilizers  to  msure  a  remnnorativo  crop. 
ti*  print'iple$i  of  fertilization  depend  upon  the  fart  that  a  soil 
,Id  huve  returned  to  it  all  that  the  harvest  lias  removed,  and  an 
roductive  soil  be  supplietl  with  those  elements  in  which  it  is 
:i«mt, 

he  soil  iiigredients  most  eaaentiol  for  the  successful  production 
UgM*  Wets  are  nitrogen,  pho«3phoric  acid,  potash,  and  lime, 
hr   following  are  the  ([uiuititii>»t  nf  tlie-si"  constituents  in  1,000 
jit  iif  boL't  roots  and  in  an  equal  quantity  of  beet  leaved,  an  deter- 
by  numerous  analyses; 
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be  seen  from  the  foregoing  lahlo  that. 
ivcs  make  a  heavier  drain  im  the 
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soil  than  do  the  roots.  The  diapoBition  to  be  made  of  the  k 
tJierefore  a  matter  of  conaiilerabln  iin[>ortance.  By  teavuig  the 
thti  land  the  planti-fond  elements  which  they  conlaia  virUI  be  rr>tui 
to  the  Hoil.  If  tliey  are  riMnoved  fur  ft^ealuig,  the  need  for  applicul 
of  commercial  fertiUners  i^  iiicn>u»ed.  The  leaves  may,  howerei 
fed  aiiii  the  Tosultiii^  iiiiLiiure  may  ttc  returned  to  the  soil  TJU 
material  loss  of  these  fertilizing  constituents;  or  in  some  cases  ri 
may  be  turned  into  the  beet  fields  to  food  on  tlio  tops  and  hi 
remaining  on  the  ^^udH  after  the  harve-Rt  is  completed. 

Most  Noils  coatnio  a  sufiicient  quantity  of  lime,  although  t\ 
are  some  in  which  the  supply  of  lime  is  naturally  deficient;! 
sucli  fioila  would  Iw  benefited  by  an  applicatiou  of  land  ptae 
burned  lime,  phosphatio  slags,  or  ground  shelW.  Phosphoric j 
and  potash  are  supplied  in  the  form  of  ordinary  commercial  a 
Uzers — the  phospliorus  as  ground  boue,  8u|)erphi>iiphate,  or  basics 
Olid  the  putiuih  may  be  suppliinl  lu  Uie  foriu  «if  muriate  or  8ul| 
uf  potash  or  as  kainit. 

Nitrogen  may  be  supphcd  in  the  form  in  which  it  exists  in 
boue,  ur  from  the  refuse  of  the  slaughterhouses  in  the  form  of,^ 
blood  and  tankage,  or  as  cwtlon-seed,  meal  or  oil  coko,  or  as 
of  s<i(la,  t^ulphato  of  ammonia,  etc. 

Bumyard  manure  offers  a  rea<ly  means  for  fertilizing  the  soi 
one  wtileh  every  farmer  can  employ.  By  its  use,  humus  is  ad( 
the  soil  88  weJl  as  small  percentages  of  potash,  pbospboric  acic 
nitrogen.  There  is  a  great  diflference  of  opinion  as  to  the  bestj 
and  metbod  for  applying  it  to  beet  land.  In  general,  howei 
should  be  applied,  in  a  well-rotte<l  condition,  in  the  autumn  be 
the  ground  15  plowe<l.  The  quantity  per  acre  depends,  of  coui 
the  fertility  of  the  soil;  but  in  any  case  it  is  not  best  to  apply  %i 
heavy  dnwsing.  With  poor  soils  it  is  best  to  apply  the  mani 
several  yeara  iu  succession,  ratlier  than  to  apply  enough  at  ul 
bring  it  up  to  the  required  state  of  fertility.  Too  copious  an  a| 
cation  uf  manure  is  apt  to  pnnluco  overgrowth  iu  Uie  Ixtets, 
makes  thorn  ill  suitetl  to  the  manufacture  of  eugar.  If  the 
be  applied  in  an  unrotted  condition  it  is  apt  to'  seriously  tnji 
crop  in  case  of  dry  weather. 

As  to  the  relation  which  the  quantity  of  material  returned 
soil  should  bear  to  the  quantity  abstracted  by  the  beet,  it  ma} 
said  in  general  that  it  is  desirable  to  return  as  much  nitrogen,  ( 
one  and  a  quarter  to  one  and  a  half  times  as  much  potash,  and 
and  a  half  times  as  much  phosphoric  acid  as  have  been  remoTd| 
the  roots.  Greater  additions  of  potash  and  phosphoric  acid  1 
no  disadvantageous  efTeet^  upon  the  crop.  Hut  it  must  nu( 
expected,  on  the  other  hand,  that  increasing  fertilization. 


ea 


pouah,  wtU  produco  propnrtionatcly  Incrpasing  crops,  nx  has 
,  usorCt!«l  by  storne. 

n?gHnU  the  a<e  uf  nitrate  of  <mx1&  for  fpnilization,  if  applied 
|la  the  beet  crop,  it  proventA  iti  ripening,  ihcn-by  luwitring  the 
rtmtrnt.  }l.  \»  best  upplietl  parly  un<l  in  small  qtiantitieH. 
b?  upp'^tiuHA  an*  Lh(iUi:lii  to  iujuri-  tho  boot  fur  mauufaciurii 

CROP  fiOTATIOH. 

9ry  farmer  ehoiild  iiti(iprstaml  thai  \io  can  not  continuously  proi 
Irrtjp  on  tbe  »&.me  ground  and  secure  maximum  results.     Many 
I  do  this,  but  they  do  it  to  tbeir  ovd  loss  and  the  depletion  of  the 

of  the  great  objects  uf  crop  rutatioD  is  {*>  bring  about  and 

iLain  an  equilibrium  of  soil  cnnstitue>nts  and  conditioDfl.     The 

I  nilatinn  is  the  one  in  whinh  the  inftliod  of  culture  and  action  of 

[plant  uach  year  li?avc  tho  soil  in  ibf  Iwst  condition  for  tbf  fol- 

crop.  Beets  do  be«t  after  alfalfa,  com,  or  small  ^rums. 
A  good  scheme  of  rotation  in,  Hrvi,  wheat;  then  bcet»;  tUcni  clover 
two  years,  the  lost  crop  being  plowed  under;  then  potatoes, 
llAtukt,  and  boetfl  In  the  or^cr  montioncMl.  If  alfalfa  can  be  grown, 
ibifaould  bo  included  in  the  rotation  of  cropg.  Also  in  i4ome  i^ertions 
l^ntatoeg  do  well  in  the  rotation.  By  this  method,  and  a  judicious 
1^  of  stable  manure  and  commercial  fertilizers,  the  fertility  of  the 
iknl  can  be  maintained  and  even  increased.  Beets  do  well  after 
itoall  groin  cropw,  because  the.-*©,  being  harvested  curly,  leave  the 
pound  ready  for  lata  autumn  plowing,  an  important  point  in  euo- 

Kl  beet  culture. 
FBEPABATION  07  THE  I^JTD  TOIL  FLANTZNa.  ^^1 

!  field  in  which  heet'i  are  to  be  planl^d  shonUl  be  selocte*!  ana 
plowe<l  in  the  late  mitunin  to  tlie  depth  of  at  iea»t  9  inrhe.<<.  A»  a 
tute  the  plow  in  each  furrow  ahould  Ix*  followetl  by  a  mibitoiler,  which 
ifl  loosen  ihe  soil  U>  the  depth  of  6  or  7  inrhes  more.  A  convenient 
^■uil  plow  is  shown  in  figure  4.  Each  lield  to  be  planted  in  beets 
Aould  thiiH  have  the  soil  prepared  by  thoroughly  loosening  it  to  the 
(Ifiptb  of  from  15  to  18  inches.    The  land,  being  expooed  through  the 

E,  Iwfome-s  quit*  mellowed,  ami  in  tbe  spring  can  in  many  cases 
pared  for  planting  by  thoroughly  cultivating  the  surface  of  the 
jtil  it  is  reduced  to  perfect  tilth.  The  lai^e  cultivator  shown  in 
fijnre  5  can  be  conveniently  U8e<l  for  this  purpose,  followed  when 
llicMoary  by  a  harrow  and  roller.  Too  mudi  can  not  be  said  of  the 
blportance  of  correct  prrpamtion  of  the  grmind  before  -■weding,  as  on 
')ii*  condition  the  crop  depcn<ls  to  a  large  extent.  The  Mcd  bod 
aboukl  he  uniformly  well  pulvoriacd.     It  is  desirable,  however,  that 


PLANTING  TEE  SEED. 


A  planting  of  the.  scod  may  be  practiced  when  &  Tory  amall  plat 
In  he.  pill  in  b««ts,  but  where  a  ficM  cmbracm;;  an  acre  or  more  is 
pl&atcd.  it  is  not  convenient.  In  stirh  v^sfn  p\ajiiiag  by  drill  is 
AArooet  any  garden  drill  can  be  adapted  tu  use  with  bc«L  seed, 
drills  for  sugar-beet  Ficed  am  made  by  many  manufacturers 
cultural  implements.  In  planting  by  drill  it  in  nece-wary  tw 
from  15  to  20  pounds  of  seed  p^r  acre;  in  planting  by  hand  from 
I  to  15  pounds  will  be  found  auflicient. 

A  very  convenient  liand  drill,  which  is  especially  fitt«d  with  a  beet- 
nd  dropping  apparatus,  is  shown  in  figiiro  6-     This  machine  marlcs 
row,  excavates  (he  furrow,  drops  tho  seed  at  any  required  di»- 
and  covers  it. 


I 


The  beets  should  be  covered  to  a  depth  of  one-half  inch  to  '2  inches, 
according  to  the  state  of  the  soil.     If  the  soil  be  inolst  and  In  excellent  <■ 
wndition,  the  beel  seed  should  not  be  covpred  nii>re  than  half  an 
iach.     If,  on  the  other  haod,  the  sod  he  very  dn-  and  «arly  rains  are 
not  probable,  tlie  seed  should  bo  covcretl  to  a  depth  of  2  inches.  ■ 

Iq  the  matter  of  space  between  rown  there  is  considerable  varia- 
tioii-    In  some  easu-s  the  rows  are  made  only  16  inches  apart,  and  in 
otben  as  wide  as  28  inches.    In  recent  years  the  tendency  has  been'l 
to increajM?  rather  than  diminish  the  dLit-aiice,  though  much  depends 
^jw  tlip  soil  and  local  conditions.     It  is  argued  by  many  that  tho 
^Mirr  ea.se  and  economy  of  culture  with  the  widc>r  rowH  uutwcij^h  ihoj 
^^■MhI  yields  per  acre  which  may  he  secured  in 


^4 

each  portion  of  the  field  to  be  planted  should  bo  thoroughly  prepared 
imincdiatply  Iwfore  ibe  planting  lakfe*  place.  For  instanoo,  if  the 
pUuilJng  is  to  bo  modo  ou  a  given  day,  the  soil  ahoulil  bo  thormij^hlT 


Fia.i.~eubMll(i»w. 

prepared  on  the  previous  day.  Thus  all  weeds  and  grasses  which 
hare  started  to  grow  are  killc<I,  and  the  beets  have  ati  even  chance 
with  the  weeds  for  growth.  If,  on  tho  other  hand,  the  soil  W  pro- 
pared  a  week  or  even  a  few  days  before  planting,  the  weeds  and 


-.W 
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Fw.  S— OmmtoT  tor  BifM  bMU. 

Bses  get  ft  good  start,  and  it  is  diflicult  to  free  the  beets  therefrom. 
In  case  the  ground  has  to  sinnd  auy  linio  before  needing  after  bciu^ 
prepared,  it  should  be  constantly  and  thoroughly  cultivated. 
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n^AKrntQ  the  seed. 


Haml  plaiitinj;  of  the  seed  may  be  practical  when  a  very  small  plat 
iB  to  be  put  in  beels,  but  wlicro  a  field  embracing  an  acra  or  more  ht 
I  to  be  planted  it  is  not  couveniciit.  In  such  cases  planting  by  itrill  is 
(best.  Almost  any  ganirn  drill  cati  bo  adapted  to  use  with  beet  k«(m1. 
[Speeial  drills  for  stif.Tir-bMit  bcciI  arc  made  by  many  manufarturera 
I  of  Agricultural  implements.     In  planting  by  drill  it  is  necessary  to 

ttse  from  15  to  20  pounds  of  seed  per  nrro;  in  planting  by  hand  from 

10  to  15  pounds  will  be  found  suiTicient. 
A  very  convenient  hand  drill,  which  is  especially  fitted  with  a  beefc- 
Iseed  dropping  apparatus,  is  shown  in  figure  6.    This  machino  marks 

the  row,  excavates  the  furrow,  drops  the  seed  ai  any  required  dia- 
1  tance,  and  covers  tl. 


i.v^ 


Kio.  (.-Hand  wmI  OiiS- 

The  beets  should  be  coTered  to  a  depth  of  one-half  inch  to  2  inches, 

I  according  to  the  state  of  the  soil.    If  the  soil  be  moist  and  in  excellent 

condition,  the  beet  seed  should  not  be  covered  more  than  half  an 

I  inch.  If,  on  the  other  liand,  the  soil  bo  very  dry  and  early  raimi  are 
not  probable,  the  eee*\  Bhuuhl  be  covcrc<l  to  a  depth  of  2  inches. 
In  the  matter  of  space  Ixttween  rows*  there  is  con-tiderahlc  varia- 
uon.  In  some  case:^  the  rovm  are  made  only  16  inchns  apart,  and  in 
others  as  wide  as  28  iuchea.  In  recent  yeara  the  tendency  ha.i  been 
to  increase  rather  than  diminLsh  the  disti»nre,  though  much  depends 
on  the  soil  and  local  conditions.  It  is  argued  by  many  that  the 
^n^uter  ease  and  economy  of  culture  with  the  wider  rowa  outweigh  the 
'  increased  3rield8  per  acre  which  may  be  secured  in  the  narrower  rows. 


When  a  considerable  ureage  b  planted,  H  is  important  tobei 
to  plant  two  or  more  rown  at  a  time.    Tbo  acoitnpaDjing 
tion  (Tig.  7)  fihows  a  seed  drill  which  plants  foitr  rovra  at  oac«. 

Li  planting  by  band  or  by  drills  an  ofTort  should  bo  made  ta  < 
the  eee<U  singly  and  at  «qual  distances  apart.. 

Under  irrigatiou  plantiog  can  be  aecoraplisfaod  at  almost  aoy : 
as  the  ground  can  be  irrigatedf  theu  cultivalcd,  and  the  seed  pli 
at  once. 

Beets  should  be  planted  as  early  in  the  spring  as  practic 
ic  ground  should  have  sufBcient  moisture  and  varmth  to 
'germination  of  the  seed.    Kxpericuce  haa  shown  that  the 
pliint^d  b«ets  ttlDKWt  uiiiforaily  pnuluco  a  larger  yield  with  a 
content  of  sugar  than  the  tnto-plonted.     No  e:cact  date  rao  bo 
which  would  be  suitable  to  at]  localitim.     In  most  of  the  locoliuBtj 


rio.7.— Four-row  •roii;. 


the  boct  area  oi  the  United  States  it  will  not  bo  found  praet 
plant  earlier  than  the  fimt  week  in  May.    In  exceptional 
pari,  of  thp  sovii^  can  be  accomplished  in  April.     On  the 
cnn.sL,  especially  in  central  and  «>utbejn  California,  the  aowity 
take  place  at  a  much  earlier  date.     In  parts  of  California  plautin;'! 
tlono  in  December  with  favorable  results.     Bui  if  planted  Cooi 
flomo  of  the  bc«ta  will  go  to  seed  before  barraab  time.     WbcAi 
happ«na  tbo  percentage  of  sugar  is  diminished. 

idost  factories,  by  way  of  inducement  to  early  planting,  ofr«rl 
seed  for  replanting  any  beet  fields  that  may  be  injuretl  by  frart< 
other  uniavorablo  coiiditious.     ThU  early  planting  mokea  it 
for  the  factory  to  begin  iUi  campaign  earlier  in  the  fall. 


I 
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Cm.TZVATXON. 

To  prevent  the  fonuation  of  a  crust,  and  to  keep  the  weeds  ant 
:r>a/i  from  ^eting  a  start,  it  is  often  necesimry  to  cultivate  the 
lirlii  villi  n  Rpiki^  hnmiw  Unfon*  t)ie  jilanti^  coini*  up  uml  t«i  r<intiniti 
Bwh  cultivation  until  the  bwt-i  are  large  enoiigh  fnr  mw  cultivalio! 
'     begin.    Cultivation  most  not  be  postponed  or  neglected  unless 

<-t  ground  makes  it  impotisililu.     The  purposi'  M  cultivation  is  twc 


Pia.  a— Dnn*  bM. 

fold:  (I)  To  hold  the  moisture  in  the  soil;  (2)  to  de6tr<),v  the  weeds 
and  tiT*»«,  as  in  the  early  Ptajjes  of  the  beet's  growth  these  can  spoil 
the  stand  liy  chokinf;  I  ho  ptauiJi.  ^Vhen  the  Iftnd  becuines  diy  is  the 
most  important  IJuie  lor  eulUTailou  in  oj-der  lo  prevent  the  escape  of 
moistun*.  fr«>in  the  soil.  (Niltivation  should  ho  rontinued  until  thu 
be»u  hart*  attained  Kucb  a  size  that  the  leaves  cover  the  ground. 
STitn^Bid  id-OS — ^ 


ha.  U.— Boot  cidUntor  lot  InlcalBd  Iu<li. 


v&niagfloutily  usfld,  except  In  those  casen  wliere  the  bcocti  have  been 
•wn  with  un  implement  planting  four  rows  at  a  time.  The  cultivator 
lown  in  figure  1 2  is  suitable  for  use  on  fioIdH  which  have  Ixwrn  planted 
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BTTNOHINO    AND  THINNINO. 

When  the  lieete  shiiw  tliree  or  four  leaves,  they  should  be 

and  thinned.     The  bunching  is  \%esl  accnmplIshMl  with  a  shor 

died  h<ie.     One  ^tn^ke  or  thus  implement  tJikes  nut  all  the  beets ial 

n»w  except  small  buncbcs  fnim  8  to  10  inches  apart,  depending ofil 

I       width    l>Rtween    the   rowe   and   otiier   circumstanceit.     Fnim 

I      tmncbce  should  be  removed  by  hand  all  the  plants  Imt  odd, 

^^  largi.'at  and 

^^^^L  ^^B^WkViil^mi  should  he  eii 

^^^^"  tf^9^BRrnK^^^^n.  '  ''^  ivork,  ari| 

^H  ■r'-'-^^^^^^g^wM^^il^^t^S  careful  selection  I 

^V        jj^5Wfl^^^3PvJyBjy^jM^Bk^^  uf  tluMnfefiorpti 

^^  .rf^lKlPlU^*^'^^^s9lAlMl^^^P9lHUKL        ^^^  ^'"   rcmuTe< 
r      ^kUBAin  ^^^MMwfl^^i^^M^m^^     On  the  propw  i 

ning,    tlie  too 
Urgely    dejiPttJ 
This  dofM  utiti 
that     IfMt    Mpil 
should    be  laft 
tvreen    tba 
If  the  roi 
to  24  inchf 
the   fipoee 
pliinls'  L't 
fmm  R  to  lOj 
dependiug 
nature   of 
^'licn  thini 

tva.  13.— OatncI  paflllan  of  a  maluin  btet  (n  Uw  toll  q  ITOod   dIuI  t'> 

ground  a  thorough  hand  hoeiug.     This  can  ho  dune  nt  a  lil^ 
expense  and  will  pay  for  itself  in  the  long  run.     If  thr>  xi 
ning  is  put  off  toohrng,  the  crop  will  sufTer. 


POSmoN    OF   THE   BEET   IN  THE    SOU.. 


^B  It  is  import.ant  not  only  that  a  sugar  beet  Khould  be  of  prnjxri 
^^and  shape,  but  alwi  that  it  be  jjntwn  in  wioli  t\  manner  as  to  secun'tll 

protection  of  the  soil  for  all  of  ith  partji  excejti  the  top  with  fu&» 
^■Thc  proper  position  for  a  beet  to  occupy  in  tho  soil  at  the  end  o(  { 

isshnu-nin^giiro  13.     Thitipa'ji  lion  can  only  be  secured  for  thai 

Egrovring  it  in  a  soil  sufiiciently  jwrvioua  to  permit  of  |M'nci.i 
the  tapnmt  to  a  great  depth.     It  is  for  tliis  reason  that  Hubwnt 
tbi!  |)n<punition  of  a  Hold  for  the  ^owtb  of  MUgar  beets  i^  uf  such  p 
im)H>rtaiice.     If  tlie  beet,  in  ittt  growtit,  ithould  meet  a  practim 
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Hons  siibsotl  at  the  depth  <■(  8  or  10  incbee,  the  taproot  wUl  be 
:ted  from  ite  natiu-aJ  course,  lateral  roots  will  be  developed,  the 
will  become  disiigured  and  distorted  in  shap«,  and  the  upper  por- 
of  it  will  Vie  pushed  out  of  the  ground.  Experience  has  shnvm 
the  content  uf  su^ar  in  tliat  portion  of  a  beret  which  la  pushed 
ro  the  soil  U  verjt'  greatly  diuuniahed. 

EABVB8TIH0  ADD  DELITERT  OF  BEZTS. 

ie  time  for  hon-osting  varies  in  different  looaUtie-t.  In  southern 
fomia  the  beet-'*  planted  in  December  are  ready  for  harvesting  in 
I  latter  part  of  Juno  or  the  first  of  July,  [n  general  it  may  bo  said 
3ts  planted  the  ftnit  week  in  May  will  be  ready  for  harretitiug 


-  -ii  -. 


FlO.  It.— Ouii  Iy|n  111  bB(t  bijnBUr. 


but  the  l8t  of  Oct4>l>er.  Harvesting  should  bo  postponed  to  as  late 
Sate  as  possible,  jirovided  the  beets  are  in  no  danger  of  a  second 
jrwth  and  are  not  exposed  tf>  a  freezing  tem]>erature.     The  leaves  of 

I  ripened  l)eet  change  from  a  rich  to  a  yellowish  green,  droop  and 

ekee  to  the  earth,  and  many  of  them  die. 


|rh. 


BBUOVZNa  BEETS  FBOX    THE   QROTTin). 


e  harvestinj;  is  easily  ni-vompli^hcd  by  hrat  toosenin;;  the  beets 

the  soil  and  then  removing  them  by  hand.     For  loosening  the  beets 

lonunon  turning  plow  i»  often  used.     The  edge  of  the  sluu«  cuts  off 

p  tap  rooCH  at  the  pro}>er  di>pth  and  the  hoets  are  lifted  and  thn>wn 

er  by  tlm  uioldboard.     Botl^r  udaplefl  t»  this  work,  however,  are 

iwB  which  have  been  NiHrctally  constructed  for  t>eet  harvesting.     In 

^v  localities  beets  are  harvested  with  au  implement  such  as  that 
:  S3 
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shown  in  figure  14.  Tt  r&n  bo  used  very  succHssfutly  where  rows  are 
perfpctly  straight  i»n«l  the  beets  of  nniform  sizo.  The  lifting  part  of  t.l*o 
ipparatus  mns  deop  onough  in  the  soil  io  catch  the  beet  below  i  ts  mid- 
dle pftrt.  A;*  the  "digger"  h  drawn  forward,  the  beeta  are  fau;»ht 
botwecn  its  two  pron^,  which  are  nearer  together  in  the  rear  and 
slopp upward;  as  a  nvtult  thnliei'ts  arc  lifted  and  the  (apn>otj!i  broken. 
After  the  barvester  bns  pasmd,  the  Iwets  are  lifl«d  out  of  the  gn»und 
by  means  of  the  lea-ves. 

Several  more  or  le«s  cnmplicatflH  devieps  have  l»een  invented 
which  are  desiyn«l  not  only  lio  lift  the  Iwetf  hut  to  cut  olf  tlio 
and  shake  uiJ  the  adheriiij:  dirt.  Some  amhitiouH  invenlore 
attempted  the  confltruetion  of  a  harvesttr  which  mil  not  only  dig, 
top,  and  cleiui  the  be>ct«j,  but  load  tli^m  iuto  a  wa^^n.  Such  a  har- 
vpiit«r  m  uiueh  to  b©  desired;  but  while  yomc  of  the»e  inventions  have 
worked  faiiiy  well  under  faTorable  eoiiditiuiis,  it  must  bo  imid  tltat 
none  has  yet  provctl  satiHfactoiy-  under  all  conditiouit.  Heuc<>  the  ww 
of  such  harveeit<<r>i  has  Iiecn  very  Uniitcd. 

TOPPXHO. 

The  next  operation  consists  in  removing  from  e^ach  beet  the  top 
or  neck  bearing  the  leaves.  This  w  done  by  a  large  knife.  The 
object  of  removing  this  portion  of  the  beet  i5  to  prov«nt  tbe  minerikl 
salts,  which  have  accumulated  in  lai^  quantities!  therein,  from 
entering  the  factory,  ns  they  exercise  n  veiy  deleterinns  influenr« 
on  the  crystallization  of  the  sugar.  The  tops  and  leaves  are  well 
fitted  for  feed  or  for  fertilizing  purposes.     (See  p.  39.) 

The  removal  of  the  toph  of  the  heets  is  a  tedious  process,  whicli 
iu  Kurapc  is  |>erfonneiI  by  women  and  children.  In  thin  country 
8ometiiu«J!  tho  whole  family  goes  to  the  beet,  field  ami  performs  the 
work.  More  coiinuonly,  however,  it  is  done  by  laborers  of  various 
nulionalil  i»Hj  who  are  broiij^hl  iu  by  the  factory  and  with  wlioin  the 
farmer  contractu  to  do  tliifi  work  as  u-ell  an  the  hand  work  of  growing 
thi^  crop. 

Thii  tup[)ing  of  tl]o  beets  can  be  a  pourcc  of  great  waste  fur  the 
famtcT,  as  too  much  may  be  taken  ofT  and  tlie  tonnage  decreased. 
stnnt  supervision  is  necessary  in  this  work.     Sevorol  attempts 

ive  Iw^n  mado  to  coiLstnid  a  trtcclianieal  device  by  which  the 
bcot«  nan  be  topped,  thus  saving  a.  large  expense,  and  perhaps  a 
8Ucce.'<sful  device  of  this  kind  may  some  day  be  invented.  So  far 
as  i»  known  at  the  present  tinie^  however,  tht»  process  has  not  been 
BOccea^lly  accomplished  by  machinery,  and  the  topping  must  still 
done  by  hand. 

When  the  beets  arc  topped  tJiey  are  thrown  into  piles,  und  the 
Imiivft*  arc  thrown  over  them  os  a  protection  from  the  sim  or  fro«i 
toffif  thpv  ran  bp  delivered  to  t.He  tactorv. 

Si- 
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DSLITEBDia  B£STS  TO  TSB  FACTOBY. 

Aitor  they  *re  harvested  and  itirown  in  piles  in  the  field  the 
<^eu  Are  luuinlly  loaded  into  wii^ons  and  hftuled  directly  to  the 
wtory  or  to  a  railway  staMnn  for  shipment  t«  the  facUtry.     Oidi- 

rj-  fumi  wagons  an«  nflcn  u-sctl  for  this  puqiofw;  but  wagons  spe- 
iolly  designeil  for  thb  work  a.re  more  eatinfactory,  aiid  honce  ore 
riiioly  Uflwl.  The  bottom  and  sidoa  of  tho  wa^on  bed  aro  made  of 
tats  with  one-half   to   I  inch  spaces  between.     Ati  tho   becta  are 

,uled  (Jic  uhalcing  and  rubbing  of  Lite  beets  tends  to  free  them  of 
dhermg  soil,  wliioh  fulls  out  tlirough  the  cruck».  Tlie  ends  uf  the 
rsgua  bed  are  stationary  and  the  sidoit  are  liiiiged  so  aa  to  drop 
kimu  Theec  wa^uH  will  hold  from  3  to  6  tons.  A  net  of  ropo 
aving  from  2  to  3  inch  mesh  U  ^^prviid  in  the  wa{;on  firal,  and  on 
Iu3  the  beets  &rc  thrown.  On  arrival  at  the  factory  the  »idc  next 
he  bin  is  lowered  and  the  projecting  net  on  the  other  side  is  fastened 
A  tnrkto  nnd  raised  by  power.  In  this  way  the  loud  ii  dimiped 
(uickJy  and  with  little  labor.  Sometimes  nets  are  us«4l  as  u,  means  of 
fting  beets  from  onlinary  farm  wagons. 

Where  the  bc<ets  are  shipped  by  rail  a  special  dumping  apparatus 
installed  at  the  shipping  point.  Thp  usual  form  of  railroad 
luup  is  a  high  platform  approached  by  a  long  incline.  The  loaded 
Agon  is  drawn  up,  the  t<*am  is  unhitched,  the  wagon  locked  on  the 
iJatform,  the  side  dropiKKl,  and  the  platfonn  tipped  by  machinery. 
1  this  way  the  load  is  dumped.  With  another  style  of  ilunip  the 
agon  is  not  driven  up  on  a  platform,  hut  is  left  on  the  gnmml, 
wagon  bed  Ixuug  lifted  to  a  height  and  tlien  dumjied. 

In  cases  wliere  there  is  no  railroad  dump,  a  car  is  placed  on  a 
ding  and  the  Ix^cts  are  shoveled  into  it. 

When  delivering  to  the  factor)-,  the  farmer  need  not  go  home 

itb  an  empty  wagon;  he  can  collect  manure  to  Iw  used  ih  fertil- 
exng  his  fields  or  can  obtain  a  load  o(  pulp  for  feed.  Nfost  fac- 
iorie«,  in  their  contracts  with  fanners,  stipulate  that  a  certain  jier- 
lentage  of  the  weight  of  the  beuta  delivered  ran  lie  taken  buck  in 
ho  fomi  of  pulp.  Thi-i  Is  a  valuable  critic  food  and  the  fanuer 
hould  not  uiifts  the  opportunity  to  u.m'  it. 

TABXNO. 

In  shoveling  the  beets  into  wagons  for  deUvory  to  the  factory,  a 
lertain  amount  of  extraneous  matter,  such  as  stems,  lops,  and  clods 
r  din,  aro  also  tlimw-n  in;  moreover,  rertain  sniU  cUng  to  the  bect« 
nore  than  otiicrs,  especially  after  wet  weather.  Some  deduction 
nual  be  made  from  the  weight  of  the  load  delivered  to  accoimt  for 
liiit.  Again,  the  topping  may  be  verj-  poor,  not  enougii  l>eing 
enioved,  flo  that  there  Lt  a  |o!»  la  the  fact4>nr*,  which  should  be  eon- 
idorod.     A  saniplo  m  taken  when  the  load  is  dtunped  into  the  bins 
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l«l  tin;  ruclonr,  the  tictuut  pcrcentugo  of  Inrc  is  i1otrnninc<l,  tind 

is  Applied  Lo  thv  wlialo  load.     Fruiu  tlio  nalurc  oF  the 
djJTorcnt  loads  ma}'  hare  a  varying  percentage  of  tare,  and 
point  iii  a  constant  sniiroe  of  friction  between  the  growers  of  t»eel 
and  tlio  factoiy.     But  usually  it  is  stipulated  in  Um  contract  mc 
by  tlie  factory  with  the  farmers  that  the  latter  may  appoint  a  muk^ 
to  oversee  this  step  in  I  he  pmrp»i. 

8X2X)IHO  STTOAA  BSBT8. 

When  bccta  are  to  be  preeurved  for  uiaDufaclure  during  ibe 
ter  monthti  or  for  the  production  of  seed,  they  must  bo 
protfTtwi  from  the  dftt'rioriiiting  elT«ct  of  fret- zin^:  and  thawing. 
einiplest  and  the  earnest  method  in  to  place  them  in  piles  and  covtf 
them  nith  earth,  n»t  too  deeply,  for  if  they  t>cconte  Uto  want)  in  tha 
bUo  they  rapidly  lose  in  sugor  content.     Wlicn  first  siloed,  they  should 
TOvered  w-itJi  only  a  slight  layer  of  (Jitrllij  as  the  cold  of  wIhWT 
become-s  more  intenst^  this  covering  can   be  increascil.     In  soin» 
j-localitiefl  only  a  slight  rovering  oF  sljaw  is  Dooessiuy  to  pnttticl  U» 
'beets,  as,  for  instAnee,  in  California.     In  other  localities,  liuch  u  ia 
Michigan  and  Wisconsin,  it  is  probable  that  the  beets  havo  (o  Im» 
g«overe<)  to  Uie  depth  of  ti  inches,  and  even  mora,  to  protect  thun 
flruin  frost. 

It  is  most  important  not  to  put  too  many  beeta  in  on(<  pile,  cer- 
tainly not  over  5  tons.  If,  however,  the  miIo  \s  iiuuli-  in  the  fnnn  »ff 
a  rick,  no  Hudi  limitation  Ls  neouMKury.  Thcn>  must  he  an  ujn-mii^ 
in  the  top  to  allow  ventilatioQ.  In  case  of  a  rick  there  may  b^ 
Gevcral.  The  silo  should  be  placed  on  the  highest  point  of  land 
avtiiliible  to  pTovi<le  for  proper  drainage  in  case  of  heavy  rains  oT 
melting  snow.  The  beets  should  be  siloed  on  the  same  day  that 
tJiey  ace  removed  from  the  ground. 

The  object  of  siloing,  in  case  n{  beets  for  seed,  is  to  prevent  then) 

from  freeing,  and  greater  care  should  be  used  in  oiakitig  the  siloa 

the  catse  of  factor>'  beete,  the  purjKsio  of  siloing  is  not  entirely  l" 

[pre%'ent  freezing,  for  in  the  frozen  state  the  Iwets  do  not  deieriomi* 

to  any  extent;  but  it  is  to  keep  them  freuh  and  preveut  their  wither- 

ig  or  drying  nut.     Freezing  iind  ihnwing,  howi'vpr,  niUBt  be  avoidei]. 

beets  that  freezt<  and  thaw  a  number  of  (iiiicn  luttu  a  gn->Hter  pari 

of  their  Hugar  by  inversion  and  decomposition. 

It  is  becoming  customary  in  Uiin  country  for  the  sugar  companiM 
to  atik  tlw  farmers  to  silo  part  of  their  bouts  when  the  total  crop 
can  not  bo  worked  up  before  winter  sets  in.  To  repay  the  farmer 
for  tltis  extra  handling  they  are  given  a  sum  varying  from  20  cants 
to  60  cents  a  ton  extra.  A  few  factorie-s  situated  in  the  cooler 
pons  where  silutng  must  be  practiced  agree  to  take  all  of  the  boats 
the  fanner  before  frost  comes  and  silo  them,  but  this  is  not  Uw 
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ym^ytioe.     In  California  very  little  siloing  h&s  to  be  doni 
[ind  ihen  only  by  uam;;  the  leaves  as  a-ouveriag. 

006T  AVD  FBOFTtS  OF  OKOWIKQ  8U0AB  BESTS. 

The  cost  of  growing  lui  acre  of  W-vt^r.  ilc])eiidti  un  00  many  vaiymg 
hetors  as  to  render  tt  impossible  txi  give  an  estimate  which  idKliabte 
fcrrvcn'  locality.  The  tlilTerenccs  in  rent  of  land,  cost  of  labor,  meth- 
ttis  of  culture,  etc.,  require  thai-  any  estimate  which  may  bo  given 
ibouUl  be  revifieH  for  almost  every  serieH  of  conditioOB.  The  following 
estimate  of  the  cost  per  acre ,  made  serernl  years  a^  when  wages  were 
Bomewhat  lower  than  at  present,  is  based  on  a  yield  of  12  tons  per 
*en,  except  in  Utah,  where  the  yield  wua  pliLced  at  15  tons.  ^| 

kn  assumed  yield  per  acre  is  requisite  Id  estimating  the  cost  01^ 
lurveHl iu(;,  etc.,  KiiK-e  a  part  uf  the  rnllii'nlion  and  (he  htirveitting  are 
often  runtracteU  at  a  certain  prire  per  ton  of  l>«Pls.     The  fipires  given 
Wow  are  from  actual  averages  ur  fr^ni  eHtiraateti  by  ex|>eririicecl  men. 
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In  the  above  estimate  was  included  the  eost  of  the  l>est  culture, 
hat  nothing  for  rent  of  land  or  a  renMonable  application  of  fertilizers. 
It  is  probable  that  the  nctual  ciwi  to  our  farmers  for  the  first  few 
years  of  the  l»eet  industry  did  not  exceed  f  2S  to  J35  per  acre  and  in 
many  instances  fell  below  these  fignreii.  fl 

It  ift  reasfmably  certain,  accidenU  of  season  aside,  that  a  net  profit 
of  from  9S  to  $!5  per  acre  may  be  expected  from  the  proper  culture 
ef  the  sugar  beet  in  localities  near  a  factory  when  all  the  conditions 
of  the  hesl  Tiiethods  of  culture  are  fulfilled. 

For  comparison  with  the  above  e.stiiiinle  there  are  piven  in  the 
following  table  the  actual  figures  submitted  by  a  Colorado  farmer,  as 
published  in  The  American  Sugar  Industry  and  Tfeet  Sugar  Gn7/»tte 
of  June  20,  1tt07,  and  also  those  given  by  a  Wisconsin  fanner  and  a 
Washington  farmer  in  the  same  journal  for  April,  1908. 
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In  none  of  these  estimates  hiive  (lie  rent  of  the  land  or  intfirest  on 
capital  been  couBidered.  It  in  iu)t  wi»«  to  undere.<itima(e  the  actual 
cost  of  growing  the  beete,  for  this  will  lead  the  farmer  to  expect  lai^ 
profits,  which  often  in  practic>B  giv«  way  lo  actual  clefieita. 

VAIUATION  OF  BEETS  AT  THE  FACTOET. 

In  the  purchane  of  beets  for  8ugar  making  the  factories  offer  the 
growers  either  a  "flat  rate"  or  «  "slidinj;  pcalc."  In  case  the  former 
S3^eni  is  iidopt<^'d,  the  fa<.-ti>ry  offors  n  uniform  price  of  S4.50  or  %& 
per  ton  for  all  beets  whicli  reach  or  exceed  a  certain  minimum  stand- 
ard of  quality.  a.i,  for  iaitanco.  a  sugar  rontent  of  12  or  14  per  rent 
with  R  purity  of  SO.  In  case  Wels  which  full  behiw  this  standard  are 
ofTored,  the  factory  may  make  a  reduction  in  the  price  or  refii.'ie  the 
l)pct,s,  Init  no  extra  price  is  paid  for  beets  which  exccfnl  the  standard 
require  men  te.  If  the  "sliding  scale"  is  adopted,  (he  fartory  offers  a 
minimum  price  of  say  $4  or  84.25  for  beete  which  reach  a  minimuin 
standard  of  quality,  as,  for  instance,  12  per  cent  of  sugar  with  a  purity 
of  SO,  and  niakt-s  an  extra  allowance  per  ton  of  2.'»  lo  :t5  cents  for  each 
per  cent  of  sugar  in  exL-e^  of  the  established  niinimuin.  Under  tlua 
system  beets  of  extra  hue  quality  may  bring  tS.SO  per  ton  or  even 
more.  Some  factories  buy  all  Mieir  beets  at  a  flat  rate,  otherw  buy 
only  according  to  a  jiliding  scale,  while  many  oHer  the  farmers  their 
choice  Iwlwecn  tlic  two  t-ystcms, 

In  detorniining  the  quality  of  the  boots  a  sample  is  taken  hrom  each 

load  delivered.    The  percentage  of  sugar  is  dotcrminod  cither  directly 

from  the  beet  or  from  the  exprcj^ised  juice.     If  from  the  juice  (which 

is  the  usual  mcthwl),  the  percentage  of  sugar  in  the  beet  is  calculated 

From  that  in  the  juice. 
3:1 
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Ac«<inli(ig  to  ft  United  States  Cenftun  rrporl  on  the  mnnuFacturu  of 
beet  sugar  in  I90S,  the  average  prices  paid  for  beets  were  as  follows: 

Priea  ftr  Um  jxad/ar  betU  in  JSOO  and  isoi  eompand. 
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I  A  comparisoD  of  theso  figiiras  sIiowk  iIihI  tliere  van  a  large  iucreaso 
in  tli«  price  of  beets  during  this  Ave-jear  jwriud. 
Tin*  production  of  «i»d  w  oim*  of  thr  numt  important  oprrHlions 
connected  with  the  augar-hc^t  industry.  On  Uiti  cam  and  Kkill  which 
an.'  displayed  in  this  process  depend  "the  improvement  and  mainte- 
nivncc  of  tho  sugar^prodiicing  qualities  of  the  b<M>t.  It  is,  however,  an 
industry  in  iUelf  and  only  the  result  is  of  practieal  interest  to  the  aver^ 
agp  farmer.  Thero  are  many  ilifT*rent  nipthodsfiiiploywl  for  producing 
need  which  w"!!!  gn>w  lh«  richcMt  augar  bwta,  Imt  there  will  be  given 
bcreonly  a  general  outline  uf  the  principles  which  undrriin  the  pn>c- 
rffi.  The  beets  which  are  to  be  preserved  for  sewl  am  called  "moth- 
era"  and  arc  selected  at  the  time  of  har\'esting  from  specially  grown 
he^ta  or  from  fields  of  beets  which  havs  shown  particularly  good 
qtlalitits  on  analyst:^.  The  size  of  the  roots  selected  for  mothers  is 
about  the  average  for  tlie  best  sugar  be-ets,  viz,  from  20  to  2i  otmces. 
Smaller  Wets  than  these  might  show  a  lugher  content  of  sugar,  but 
it  is  not  wise  to  pfVxluce  a  race  of  small  beets.  The  weight  of  the 
mothers  hnnng  bwn  decided  upon,  the  beeta  are  next  selected  for 
Ihrir  shape  and  oxtemal  appearance.  Those  regular  in  shape  and 
mnooth  in  extomul  form  are  to  he  preferred. 

Tlie  btv^tit  to  l)«  pr<'5ierv('d  for  moth«ni  are  luirveete*!  with  the 
greateat  can?  to  avoid  injury.  The  top  i«  not  cut  away,  but  the  loaves 
aiv  roinovoti  by  cutting  oil  tito  Ktenm  without  injuring  the  top  of  the 
bcwt. 

They  should  be  siloed  in  such  a  way  as  to  protect  the  beeta  entirely 
from  frost  and  yet  prevent  their  growtli  in  the  silo  until  the  spring. 
Tlie  bc^ts  are  removed  fmm  the  silo  at  an  t<arty  date  in  the  spring  and 
axe  immediately  8uhJLM:l<>d  lo  analysis.  The  6nal  selection  dept'nds 
upon  at'tualli'  ilelenuining  the  den^ty  of  the  juice  and  its  content  of 
sugar.    For  this  purpose  a  cylindricaJ  piece  of  the  beet  is  reraovwl 
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rby  an  appropriate  instrument  cuttiuff  di&^naUy  thrnugb  Ibc  i 
of  the  root.     This  piece  may  Wi?tgh  one-half  ounce  or  even  mort,* 
lit!)  removal  (lof<s  not  injure  the  hcct  for  soul-hearing  puri 
I  juice  b  expressed  from  this  pit?ce  and  its  specific  graTity  del 
tea  well  as  the  percentaRe  of  sugar  in  tUo  juice.     Prom  the 
gravity  the  amount  of  sohd  matt«r  in  the  juice  can  l>e  calcul 
^The  perc«ntagu  of  sutfor  is  ilet«rmiDeil  by  mc4Uia  of  the  polariscopaj 

Fnun  th«s«  data  the  quality  of  the  boet  is  ascertained  and 
Fquration  as  to  its  ns«  as  a  mother  for  seed  is  detorraindd.  -  An 
tantrtf;iirt>  in  this  work  ik  tlie  ratio  of  supir  to  total  solids  in  the  I 
that  is,  the  miliar  divide<t  by  the  total  solids,  the  quotient  hoiog  l 
tiplied  by  100-     Tlii-s  figure  is  spoken  of  as  the  "iToefBcient  of  puritj 

The  procedure  for  selectinK  beets  where  seed  is  produce<l  on  a  i 
Imcrcial  scale  is  in  brief  na  follows:  A  standard  is  set  for  su|^i 
tent  an<i  also  for  purity.     The  beets  are  analyzed   aeparatidy 
are  divided  into  two  classes,  namely,  those  in  wluch  eillier  th«  coaU 
lof  sugar  or  the  purity  falls  Wlowr  the  fixed  figure,  and,  second, 
liii  wliirh  these  two  numbers  equal  or  exceed  rhe  fixed  figures.    U] 
l^jmetimes  customarv  to  divide  tbc  latter  cIu£h  into  two 
tmz,  those  roulfi  in  wliich  tho  numbcis  equuj  or  slightly  exceed 
dtuitdanl.  and,  second,  tbuse  wliich  shi»w  cxtutptinnal  richnetis.    If 
also  customary  to  number  each  heat,  and  the  number,  whicli  a ' 
linto  the  skin  of  the  beet,  will  remain  legible  «ven  after  the  seed! 
ripenetl.     Some  of  the   producers  of  sugar-beet  seed    presen'* 
product  of  seed  from  each  boet  by  itself,  and  ilo  not  use  it  Ui  inxuf 
rate  the  production  of  s«ed  for  commerce  until  it  has  received  an ; 
tional  year's  trial. 

Many  seeti  producers  determine  (he  percentage  of  sugar  In  Uw  1 
liby  a  direct  anal\'sis  of  a  pulped  sample  ami  base  the  selection  of  < 
mothers  on  the  ntmiberso  ubtnlned.  without  regard  to  the  cmII 
of  purity,  us  it  has  been  proven  In  Oi-rnmiiy  that  a  beet  of  ai 
sugar  content  wilt  under  moat  circutiistaiiet>s  have  a  certain  purit;r- 

By  careful  selection  of   mother    I)eebi  and    scientific    rultiim 
BUgaJ*  beet  has  Ihtu  rai^cil  Ui  Ua  pn'st-nt  high  standtird  of  eoccvtli 
IbiuI  is  only  maintained  at  this  standard  by  conHtnnl  supervision,! 
ad  has  boim  indicatt-d. 

DOUS8TIC  PBODUOTIOK  OF  BEET  SEED. 

The  e-oiiiiuercial  production  of  beet  seed  of  pure  j>mligrtMt  an»il 
grade  has  not  been  practiced  to  any  great  e-xtent  in  this  count 
Beet  seed  has  Im-ch  grown  for  ii  number  of  yeaniln  tlieStateof  Wi 
ington  and  als<j  in  UtaJi.  The  latt^'r  Stat.e  consumes  it*  own  cKfi 
while  the  fioc<i  from  WaslungUm  has  been  used  in  all  the  beet^gruviaC 
States.     In  IIKH  the  Department  of  Agricullurt'  dislribute'l 

lunda  of  American-grown  sugar-beet  seed,  the  grenter  pari 
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mm  WHshington.  Tliis  seed  went  U)  fanneni  t^iwinf;  beeU  for 
lories,  and  therefore  was  tested  iu  direct  rmiiparann  with  the  factory 
flwd  which  is  practically  always  imported.  It  wtw  tf3t<!d  on  153 
Unna,  mprcscntintj  tliirtwn  difffrt-nb  States,  504  luirea  Iwin;;  phintcd. 
The  results  gave  an  average  yield  for  Waaliington-KTown  actni  of  10.72 
Urns  por  acre,  agaiiwt  9.92  tons  hapr4j8tfld  from  an  equal  area  raised 
horn  imported  soed. 

To  grow  sugar-beet  soed  commercially  c«rtAiii  conditions  must 
cut  which  are  not  alwa^rs  applicable  lo  experimental  work.  It  is 
aeceasary  not  only  thnt  seed  of  hi^h  quality  be  ^rovn,  but  also  that 
iLIm!  grown  economicaUj  and  that  there  he  reasonable  certainty  oF  & 
(Top.  Climatic  renditions,  such  as  the  probability  of  severe  niin- 
Ull  fti  the  time  uf  harvesting,  play  an  important  part  in  selecting  a 
loeition  fur  a  beet-«e»d  farra.  The  prevalence  uf  insects  and  other 
fXBU  iiitii^t  also  be  considered. 

OOJtPABATIVB   VALTJK  OF  D0KB8TIC   AWD  POREION  SBBD. 

Numerous  comparisons  of  homc-gronni  and  im)Kirtc<l  beet  seed 
lure  been  mad«.     The  plants;  from  the  nativo-grown  seed  seem  to 
Utp  a  higher  vitality  anr!  to  lie  iM-tt^-r  suited  lo  the  climatic  condi- 
IJaiB  of  the  locality  than  tho.'Je  gniwn  from  imported  seeds.     They 
■how  during  the  growing  sea-son  a  more  abundant  foliage  and  a  better 
Jevriopment  of  roots.     This  iiigher  vitality  and  quality  of  the  beets 
PMm  from  domestic  seed  illustrate  in  a  forcible  degree  the  advisa- 
liiJity  of  the  production  of  our  beet  seed  at  home.     Even  granting 
lot  86eds  produced  in  foreign  countries  have  the  same  lugU  qualities, 
it nu8t  bo  admitted  that  their  vitality  is  in  danger  of  being  very  much 
■liminished  during  sliipnient  to  this  country.    The  moist  air  in  the 
Iwlda  of  ships  in  which  they  are  traiisiiortpd  oft<>n  pmilures  nintdi- 
"esB  and  incipient  germination,  which  tend  to  diminish  their  value 
Cnatly.     In  1904  American^rown  seed  yielded  10.72  tons  of  beets 
IWkto  with  a  sugar  content  of  1.'>.41  per  rent,  while  imported  Bsed 
■vtnged  9.92  tons  with  I5.'JG  per  cent  of  sugar,  the  excess  of  sugar 
ftom  the  use  of  American-grown  seed  being  from  300  to  'i50  pounds 
pff  MTe.      In  1Q05  American -grown  swd  yielde<)  14,32  tons  nf  beets 
P«r  acre  with  14,9  [ler  cent  of  sugar,  wlule  imported  seed  averaged 
'S.U  tons  with  [5.1  per  cent  uf  sugar,  an  excess  of  more  than  (100 
of  sugar  [wr  acre  of  beets.     In  1905  the  averages  were  tukon 
mTtw,     These  data  should  be  cun-ifully  stutlied  by  itll  ilii>su 
"^Ki  ore  intcrcetftd  in  the  production  of  beet  sugar  in  this  country, 
'■^"  pRScnt  there  is  one  grower  of  Imh-I  .seed  on  «  largo  commercial 
1e,  and  it  is  certain  that  it  will  not  be  long  before  there  will  he  a 
*^iaDil  for  the  establishment  in  this  country  of  more  plantations         , 
'^Voted   exclu.'^ively   to  the   production  of  beet  seed  on   the   most  ^M 
approved  s<^^ienHlir  principlca.  ^^M 


30 

Tlio  qiiHntitv  o1  sood  raquiird  to  plant  an  hcid  in  about  IS  poundii! 
Tlio  apiiroxiiiinU'  iiiiml>er  of  acnw  plimlwl  U^  Upets  in  this  oounliy 
durinf;  tho  iieiu«in  of  1K07  was  400.000,  rpquiring  0,000,000  pounib  of 
aiwd,  Morr  than  n.f)(H),000  [Kumds  of  sned  wuro  rvquirrd  fnr  ttn;  crop 
of  IftOrt.  U  ID  cvidi'iil  tlitti  there  is  lUroady  an  opportunity  for  tba 
artiv<>  op4*rRtion  of  larj^  pUnUtiotis  devoted  oxdusiToly  to  the  pro- 
duction t>f  l)wt  Rwd  for  domrslii^  rntc 

Atiolhcr  point  tti  bi>  conKtdnrcd  is  that  by  tho  imporlatioQ  of  foraij^ 
I'Modw  then*  \»  duif^r  »f  intmduring  those  diseases  of  bvets  whirh  hart 
Oftramonrd  mich  raVB^'n  in  Kiimpe. 

SINOLS-OSRU    BEET    SEED. 

l'h1^  av(>m{>(>  hoot-epcd  ball  contains  from  I  to  7  gvrms  or  sec^ 
each  capable   under   rertaJn  conditiuns   of  producing;  a    plant     Ii 
pructico  some  seed  balb  will  produce  as  high  ss  eexen  plants.  wUl 
ottiora  will  only  produce  one.     The  Bureau  of  Pbmt  Indusliy  of  Ih* 
Drparlmout  uf  Aj^nculturr  haia  undertaken  the  develt^uDent  of  k 
sLmin  of  siittar  beets  Waring  singlv^Kerm  seed  balfa,  aad  the 
of  that  work  up  lo  1005  have  been  published  in  a  boBetan 
Bureau  (No.  73>.     By  eairful  selection,  plants  bearing  50  per 
muf^ko-fima  svrti*  bare  been  pn^ducnl.     It  is  ronfiiieotly 
tlml  in  time  a  plant  bearing  only  singte-f^rm  seeds  viO  be 
The  ecxmiwiy  in  the  use  off  sarh  seed  is  e^-ijeni,  as,  wbea  |itwtaiil 
row.  the  tUintunj;  can  b«  dune  by  means  of  a  hoe,  thi 
witli  huid  thinning.    Tim  wurk  was  uadert*kea  in  IBOS, 

fUM>  tmmat  time  is  sUU  in  an  expmiaeatal  atage,  Daoe  «f 

I^MOtj;  avaiUbl^  for  dt3lnl>oli<to. 

BTWiiiiTs  An  mnm  imcnvo  thi  sobmx 

TVtv  at*  three  dbeaoM  of  tbe  beei  wiiacli  pcow  i 
,ttm  Om»  is  Um  'kmi  4fMt"  dw  lo  a  Utagm  U 
I  vU«4  U»  laaTie  •■*  cuncvd  wil4  bcvwB : 

to  tfaiov  o«rt  mew  kaavw  i  ibe  «xpca»  «f  iW 
.  fwwtk  of  iW  pvot.    Tkw 

Uaea 

TW 

w* 
B  *nmi\  i  »»  ia  ti^>  it  c—  b^  ■hwhd  hy 


up. 
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Af  been  devised,  but  a  re]x>rt  uti  the  subject  lias  boon  issuod  by 
iBuroau  o(  Plant  Industry  "  of  the  Department  of  Agriculture. 
*>  aumlier  of  other  disea.si.'s,  including  "'cnm^n  rot  "  and  "  damping 
'  have  been  siudieil.  but  they  »re  confined  to  small  particular  areas 
bave  not  wrought  the  damage  that  follows  the  three  especially 

ij  s^pccies  of  insert.s  use  lieetti  as  food.  Not  more  than  about 
ecies,  however,  are  rluKNe*!  as  noticeably  destnictive  to  tile  crop. 
ay  of  these  have  rereiveil  extended  notice  in  puhlicationx  of  the 
FBAU  of  Kn(<»niologj' "  of  the  D<?iiartiiieiit  »f  Agrirultun\  Krom 
m  reports  the  fanner  can  Icani  wliat  Utun  Iwen  done  along  tliin  line 
I  obtain  t^tig^e.stion.s  a.s  to  the  nieauii  of  fighting  Ihe  |)e»tti, 
lie  beet  growers  should  send  specimens  of  injK'i^tj*  iujurious  to 
ir  crops  direct  to  the  Bureau  of  Entomology  for  s]>oeific  idonti£- 
ton  and  advice  as  to  remedies. 


S^wo 


THE  MANTIFACTtIRE  OF  SVQA%. 


TKE  FAOTOBT  PfiOCBSS. 


le  process  of  making  sugar  from  the  RUgur  beet  is  only  of  sec- 
lary  interest  tu  the  farmer,  and  will  be  treate>d  as  briefly  as  ponsible, 
Ing  merely  an  intelligent  general  idea  of  the  methods  followed. 
t  beeLs  are  ntori'd  in  binn  which  narrow  down  to  a  tlume 
lered  by  Hmull  bourdn.  By  n'moviug  the  boanis,  one  at  a  time, 
I  beets  urn  fed  into  the  lluinc,  where  a  swift  running  stream  of 
kr  carries  them  to  a  whml  or  ttcrew  tluit  lifLs  thorn  to  n  wasliing 
kk.  This  is  provided  with  an  apparatus  for  keeping  the  beets  in 
liion  and  transferring  them  toward  the  end  from  which  the  fresh 
iter  enters.  In  this  process  the  whole  of  the  adhering  soil,  together 
Ui  any  sand  and  pebbles,  is  completely  removed.  By  a  suitable 
Water  the  beets  are  next  taken  to  a  point  above  the  diffusion  hat^ 
y,  where  they  pass  into  uutomatic  scales,  which  dump  them  when 
Mrtain  weight  has  been  received.  From  this  they  are  dropped 
|D  ft  Bliciog  apparatus,  by  which  they  arc  cut  into  thiu  pieces,  called 
Dssettes,"  of  greater  (ir  lew  length,  and  of  such  h  shape  thnt  when 
iced  in  the  rells  of  ihi-  butteiy  tlmy  will  not  lie  so  elo-soly  together 
to  prevent  the  rircuUtion  of  the  diffiution  liquors.  When  the  cell 
kill  ijf  the  sliced  beets  it  is  rlo^d  and  the  hot  juices  from  the  cell 
t  filled  arc  admitted  and  idlowed  to  remain  in  contact  witli  the 
itings  (or  a  few  minutes.  hVom  10  to  12  cells  are  thus  kept  in  use. 
uld  ooe  is  filling  another  ia  emptying.    The  fnab  hot  water  ia 

D.  3.  Drpt.  Art..  Biirtqiim*  plant  Imliwiry,  Bui    122 

A  Brii^  AMonnt  of  tho  Princii)d  liucol  En<-uii<-«  uf  ttM^  Supir  Brot,  Bui. 43,  Bur. 
tftt.,  U.  S.  Dept.  of  AgT.  Keferanc  U  aim  wutde  to  iaaecta  of  ihk  dam  ia  Bull. 
,  SS,  M.  «nd  60  of  ihu  mnta  wriw. 


off  uf  a  (pertain  quantity  of  the  juiee.  onu  cpU  of  exhausted  bd 
tbeltuit  one  in  tlipdrctiit,  is  dumped.  Pigiire  15  illustnUfKUi  ■< 
w«j  the  umuigcmeDt  of  a  dllTusiou  battery,  hut'tht*  arruh 
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[there  flhown  is  no  tonger  Id  use,  the  cells  now  being  arr8ng(*d  in  a 
[■trtight  line. 

The  extmcttHl  cutting  are  carried  by  conveyera  to  a  press,  where  a 

portion  of  llie  wnter  is  removed,  and  they  are  then  "enrolled"  out  to 

[•sflo  in  suitable  condition  for  use  as  cattle  food.   The  diffusion  juice 

i    fts  iilxive  (JoMcrilwi]   is  conveywl    l<>  carlM)nnl«linii   tanks, 

.     I  ia  treated  wii,h  fmm  2  to  3  per  com  of  its  weighl  of  UinL*  in 

|'Llu>  form  of  a.  tltick  milk.    The  whole  is  heated  and  cartKniic  acid  gas 

'{obtained  from  the  Unu-kiln)  ift  pumpod  into  thi^  Inixtur«^  until  a  rcr- 

Uin  alkaUnity  of  the  juice  is  obtnbuHi.     By  this  procc-aa  the  imjniri- 

Um  hi  the  difTuidon  juice  ore  to  a  great  extent  thrown  out  and  some 

of  the  cJEtra  lime  precipitated  also. 


IliMlll-"* 


■:.*:ii 

'Ullitiliilii' 
rrillBIIIlii  I  . 


Fra.  M.— Uultlpto'dhet  arspiUttUiii  kppamtiH. 

'Hie  dighlly  alkaline  juice  is  next  passed  through  filter  presses,  by 

Ivhicb  the  precipitated  time  and  other  solid  matters  are  removed. 

[The  juice  from  thi'se  filters  thon  pasRe«  to  a  sfK'ond  set  of  carhouata- 

[liou  titnks,  in  which  they  undergo  a  in-Hlment  similar  lo  tliul  just  lueu- 

:  tiooed,  but  the  quantity  of  Itme  uilded  is  small  lu  rnmpiirr<l  with  that 

of  the.  first  curhonaditiaii.     The  rcfilterv'<!  juicra  from  the  second  car- 

bonatation,  upuiUly  termed  the  "saturation,"  am  then  smt  to  tanks, 

through  which  the  fumes  of  burning  sulphur  or  sulphur  dioxid  are 

pnsaed.     Tills  treatment  removes  more  lime  and  impurities  besidea 

iiglil*ning  the  color  of  the  juit*.     From  these  tanks  the  juice  goes  to 

another  set  of  fdteni,  generally  compostxl  of  bags,  and  from  tliere  to 

atorage  tanks  for  the  multiple-elTect  evupomtors. 


The  multiple-cfFect  evaporatiiQ;  apparatus  Cf>E>  16)  cobbA 
series  of  pans  connecled  in  such  a  manner  as  to  secure  a  propW 
higher  vacuum.  The  thin  juices  enUir  the  first  pan,  mbtn 
may  he  evaporated,  either  under  sUght  pressure  or  in  a  vacuum. 
et«aui  with  whicli  tliia  evapt>rtitioa  ia  effected  is  iiMudhr  the 
coiuijig  from  the  en;;iaee  and  pumps  of  the  factoiy. 

The  vapors  generated  in  the  fir»t  pan  ent«r  tlie  haating  pipes 
second  vtu),  and  are  tlius  udlizeil  in  evaporating  the  eamewbat 
trated  sirup  wliich  i»  draw-u  off  from  the  first  pan  into  the  wccui 
where  the  vacuum  is  higher,  being  roprescnled  by  a  coiamn  o(  a. 
of  from  12  to  IJS  inchM  in  huighi.    The  vapora  which  are  pmli 


no.  17.— VarmiBi  (trika  pan. 


Uio  second  pan  are  in  like  manner  conveyed  to  the  heating  pip< 
jhird  appurntus,  where  the  still  more  concentrated  sirups  fn: 
:ond  pan  aro  conducted  and  pvAporatd  at  the  liighett  t 
itjiinablo  in  such  apparatus,  usually  from  20  to  28  inches  of  nil 
UBually  a  fourth  pan  is  oniployed,  but  the  arrangement  i> 
illuatrated  by  the  aboiro  example.  It  is  easy  to  see  by  the 
nient  above  noted  that  the  evaporation  of  the  thin  <liffusion  j 
a  Iie-avy  sirup  is  accomplished  with  tbo  <;rcat«sl  economy,  diiMt 
bein;;  admitted  onJy  into  the  first  pan,  aod  the  rest  of  Ihe  op< 
being  accomplished  by  the  steam  penoratcd  in  the  eTaporation 
liquors.     The  thickened  juice  from  tlio  last  effect  of  the  m 
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•rmpaimtar  is  sent  to  tanks  vfaere  it  is  agaiii  tnoted  with  liina, 

>horic  acid,  and  soiU  to  remore  impnritiee,  and  also  with  aulphur 

dd  t<>  lighten  the  color.    From  beiv  it  passes  to  bag  filters  and  then 

I  storage  tanks.    This  juioe  is  ccmraftAd  into  si^ar  in  ihe  fuUowii^f 

maimer:  ^M 

A  portion  nF  the  sirup  is  placed  tn  an  eTapovadng  apparuus  call^P 
the  strike  pan.  This  apparatus  is  vcnr  large,  xaenaBy  a  crlindrical 
THSel  with  a  conical  bottom,  and  is  proTtded  vith  a  aeries  of  coils,  ons 
thavn  Lht>  other,  to  which  the  steam  can  be  admitted  at  will.  The 
ulmiwsinn  of  stcaui  is  aiwan  •©  regulated  that  it  is  not  allowed  to 
«it4^r  any  of  the  coils  aboTO  the  sarfsee  of  the  liquid  in  the  pan.    Th« 


K 
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irtlb  lb)»  wit*  lUUif 


4P 

»mi  of 


portion  of  simp  first  iotriHiueod  is  ovapomtiKl  until  it  peiw*ho8  h  point 
consistency  whicii  will  pt-niiit  of  the  fonimtiuu  of  crvstuls,  i.  e.,  supcr- 
ijituralion.    In  Uuh  condition,  if  a  portion  of  fi^esh  ainip  be  iutrodiicod 
the  whole  nia.*«  in  the  prtn  bucomcs  cUai^vd  with  exceedingly  fin^H 
crystals  of  sugar.  ^1 

By  careful  nianipulAlion  and  the  intro<liicUon  of  new  quantitice  of 
sinip  from  time  to  limo  these  crystals  are  made  to  grow.  As  tho  pan 
becomes  full  succeesive  coils  of  (he  steam  pipes  oro  brought  into  use,  so 
that  the  boiUnj;  surface  of  the  pan  is  pnulually  increased  in  propor- 
tion to  the  ToltmiP  nf  its  rontcntji.  In  the  course  of  u  U'.v  liourw  tl 
skilled  sugar  boilvr  will  finii  ihnt  the  pun  is  full  and  ihnt  lhc<  pt 
S3 
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httvc  grown  to  the  proper  size.    Tbe  chai;ge  in  ike  Tocutun  pau  at 

thia  sla^e  is  oxtromelj  heavy,  conastiiij;  of  a  dense  mass  of  eug^ 
crystal  niixml  with  h  quaiiUty  uf  luolafsee  which  Tarieti  in  aiauunt 
with  the  puriLy  of  tlie  juices  from  wliich  the  sugar  is  made.  This 
product,  is  canned  massecuite.  The  illuntration  (Gg.  17}  showM  tite 
vacuum  pan.  In  hniling  sugar  ia  a  vacuum  pan,  if  the  Iiighivii  pos- 
Hibln  yiuKI  is  dcairctl  and  no  ohjciTtion  ariaes  to  the  ftimiatum  uf  soft 
criTi^tals.  a  vrrj'  lligh  vacuum,  upuvalcnt  to  2?  iiifheti  of  memury  al 
tho  »oft  level,  in  (.'niployod.  At  this  vacuum  the  sirups  boil  at  a  tem- 
perature of  from  112*'  to  120°  F.  If  harder  crystals,  giving  a  some- 
what \v.tts  yield  are  de-sired,  as  in  the  case  of  making  granulatdi] 
'  sugars,  a  lower  vacuum,  namely,  from  24  to  2G  inches,  is  employeiL 

The  massecuitc  is  then  dropped  directly  to  the  mixer,  wheiv  it  is 
stored  for  charging  tho  centrihigals  below  it. 

The  construction  of  the  centrifugal  apparatus  and  mixer  is  shown  to 
figure  18.  Tlu>  centrifugal  busket  iHsua(>en(led  and  run  by  thefipiniUr. 
The  whole  basket  Li  inraseil  in  an  ttrmor-plate  jacket  and  is  liniMl  uilli 
fmu  win!  gauze.  The  charge  of  matitiecuite  is  let  down  into  the  ba-<krl, 
wliich  is  revolved  by  n!ean.s  of  tlic  belt  at  a  sj>ced  of  alx)ut  1,200  revo- 
lutions ]>c^r  ininutf.  At  tliia  sjKwd  the  molasses  is  wparated  fnim  the 
sugar  rI'>'^taIs,  Iicing  thrown  out  through  the  holes  of  the  scrcvn  onio 
the  outer  jacket,  where  it  rollertt;  and  finally  runs  through  tho  trough, 
provideil  for  the  purpose,  to  the  storage  tank.  The  color  of  the  cliArgp 
ifl  now  changed  from  brown  to  light  yellow.  By  a  sprinkling  can  or  a 
small  spray  of  water  the  rest  of  th«  molassps  in  the  fast  ruiming  (vntrif- 
ugal  is  washed  off  of  the  crystals. 

From  tbe  centiifugala  the  sugar  passes  by  bclta  and  convcyora  to 
bins  for  storage.  From  Ihcso  it  b  carefully  and  slowly  fed  into  a 
heated  revolving  drum  where  the  sugar  is  dried  and  the  mas^-s  of 
individual  crystals  an^  brok(>n  up.  This  is  termed  granulation.  Front 
thLt  {Hvint  the  sugar  puiuteii  In  wciglung  machines  wbi»re  It  is  barreled! 
or  sacked  for  (*timmpn'e. 

The  resulting  mobuwes  is  still  rich  in  sugar  and  is  brought  back  to 
tbe  vacuum  pan  where  it  is  boiled  to  a  mas.<*cruit<?  which  is  placed  In 
large  double-jackcb-d  tnnk.s  having  a  revolving  worm.  The  double 
jacket  is  filled  with  heated  water  and  tbo  masaecuite  ia  allowed  t«»3t6y 
in  the  tank  for  a  number  of  days,  being  muce<l  by  the  revoKing  arm. 
Tbe  temperature  i^  allowed  to  fall  slowly  and  by  tUii^  means  matv 
^crystals  of  sugar  are  formed.  When  no  more  of  tlio  sugar  will  eiys- 
>,  tlie  tank  or  "crystallixer"  is  emptied  into  another  set  of  ce-n* 
trifugaU  and  the  .-(ugur  is  spun  off.  This  cnip  is  generally  veiy  diirk 
in  color  and  washing  d<M!s  not  lighten  it  to  a  white  sugar.     It  is  kminn 
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5<md  sugar  and  is  melted  in  wat«r  and  boiled  tip  with  the  juice 
the  evupomtor  in  llie  vacuum  piin  U>  make  wtiitesiifjar.  In  its 
*tato  it  is  not  the  aauic^  an  the  yellow  siij^iir  of  rommerce,  l>oing 
ittlly  sMity  and  disugn-eable  in  taste.  The  resultant  molasses  is 
Btiiu*.\s  builod  for  a  tliird  crop  of  sugar,  but  generally  it  Ls  nent  to 
ige  or  a  used  in  the  osmose  or  StelTvns  process  for  removing  more 
rfrmn  the  tnolasaea. 

the  osmose  process  a  stream  of  heated,  diluted  molaases  ia  run  ina 

bla  press  in  the  opposite  direction  to  n  stroim  of  hot  water,  a 

;of  parctimcnt  paper  separating  the  two  streams.     By  this  means 

later  portion  of  the  satta  passes  through  the  membrane  and  enlera 

rater  which  flowaaw&y.     The  sirup  is  made  richer,  and  by  boiling 

e  evaporator  and  in  the  pan  a  massecuite  is  formed  that  is  stoi-cd 

ystallizers,  and  finally  the  sugar  is  spun  ofT.     The  remaining  mo- 

B  is  sometimes  reosmosed,  but  generally  it  ia  ft<4d  to  be  mixed 

pulp  or  grain  for  cattle  food  or  is  uaed  for  alcohol  making. 

the  Steffenn  pro<»K.s  the  molasses  is  tliluted  an<l  uouled  to  a  tow 

ioratun>,  wliich  is  kept  con^lant  wliile  fmi^Iy  ixiwderod  fn^h  lime  is 

d  aluwiy.     In  tlilii  way  a  sacctmrat*;  uf  lime  i;«  formed  which  is 

hble  iu  the  liquid,  and  by  passing  tliu  whole  material  through 

prcsscB  it  ia  HeparalLMJ.     The  cuke  from  the  prcMscs  is  diltil/Hl 

water  and  takes  the  place  of  the  milk  of  lime  used  in  tbo  carbona- 

Wbcn  this  process  is  employed  there  ia  no  residue  molasses;  the 

*rasl«  is  the  strongly  alkaline  u'ater  containing  (he  salts  of  the 

lasea  whicb  have  been  separated  from  tlicEaccharatc  of  lime.    This 

r  is  rich  in  potash  salts  and  could  be  used  as  a  fertilizer. 

le  beet-sugar  factories  of  this  country  sell  only  the  wbite  granu- 

l  sugar;  none  of  them  produce  raw  sugar  and  turn  it  over  to  the 

eriea  to  be  passed  over  bone  black  and  made  into  white  sugar,  as 

B  ouatom  in  Europe. 

COST  OF  MAJnTFACTTTHB. 

bg  cost  of  manufacture  depends  on  as  many  factors  as  that  of  l>cet 
'ii^.  Chief  among  these  are  transportation,  fuel,  weather,  and 
r.  Perhaps  the  most  important  of  these  factors  la  the  price  of 
In  some  localities  coal  can  be  had  for  S1.25  per  ton;  in  others 
!08t  may  reach  as  high  os  $10  per  ton. 

n  manufacture  of  beet  sugar  is  conducte<l  without  governmental 

rvisioii  in  tliis  country',  and  any  exact  account  of  its  ctnt  is  iiiac- 

ble.    To  show  what  it  may  be,  when  &  wide  experience  and  the 

i  management  are  brought  to  bear  ut>on  the  work,  the  mean  cost  < 

Unufacture  in  113  German  factories  is  given. 
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Umh  rspjul  invwrtwl  ianwb  (»oiory....,  

Tout  ivi;<>ipw(nrni]^.  BtnUMfm.  nntl  |Milp  p«rton  ol  bMte. 

M<«n  oodl  I'l  IwB  jier  uiu  o(  3,SIH.ti2  ituutids _ 

8aUiri«B  pit  um  nt  1m>«i» 

Ijilicff  per  t'tn  (it  I)oo:a 

[uicmtl  im  invcainipnt  pw  loo  o(  beobi 

Cn*!  pt>r  Ulll  <it  iH^fttK 

Ui«lcv)lmiiii>A(B  expunanper  Inn  of  b««ta Ui; 

Tnul  «xp»tMO  of  tnknufartiiro  per  ton 

Piofiipwinnflllwew...  

Tho  moiin  net  profit  for  cnch  factorr  was  S:i-I,2-10.     The  ; 
for  heals,  however,  in  in  mcist  caaes  firlitioiis,  the  beet  pii»  ■ 
the  factory  and  pi-eferring  lu  share  in  tlin  ^nornl  profitR  rm^  ■ 
charge  a  liigh.  price  for  tho  beeln.     First-cIoHS  hcota  rarolv  .^ 
Uinti  8f)  per  ton.    The  W<wt('ni  B<«t  Sugar  Cnmpany,  of  W^ 
Cal.,  HtatcMl  that  in  it^  firat  cunipiiign,  I8S8-8U,  tlio  cxmt  of  uuui 
ture  ainuuntitd  to  980.S0  per  ton  of  su^ar.     At  the  prfweni  tin 
ftpfH>ai-s  that  with  the  best  mochinory,  rich  bcota,  ouil  inait  (t<i;.i  i 
proceiiMes  b^ut  sugar  can  be  mode  in  this  counlri'  at  a  cost  of  lts< 
4  cents  por  pound,  even  when  the?  pric^  of  rich  hetiU  rxr^tiii*  J-^  a 

COST   AITD   CAPACITY   OF  FACTOHIE8. 

The  cmi  of  Imihling  a  firat-clasa  bcet-eugar  fartory  in  muehp 
t]iaD  Ls  conunonly  suppoaod.     Roughly  spcaktng,  for  evrry 
daily  capacity,  the  plant  costs  $L,OOU;  tliat  is,  a  oOO-ton  pUoi 
cost  $500,000  and  a  1,000-ton  factory  would  cost  Sl.OOO.ODO. 
btwn  deinuniiLrated  in  the  United  Sta1«s  that  a  VK>«L-ujgar 
onlrr  to  work  economically,  muRt  have  iicnpadty  to  work  500 
beets  daily,  and  that  one  liaring  a  capacity  of  much  more  thai 
or  1,500  tons  a  day  is  unwieldy.     The  largest  factory  in  the 
States  can  ha:ullc  3,000  tons  a  day.     In  Gennany  there  art 
small  factories  of  200  and  300  tons  capacity,  but  the  trndeocy 
hod  beun  to  int^rcasc  the  size.    In  the  early  days  of  the  beM 
industry-  in  this  couqtry,  Kurope  was  called  on  to  fumlith  «I] 
en'.     Now,  very  little  is  imported,  and,  in  fact,  some  nf  tha 
tactoiies  are  using  American- made  marliinery. 

COOPERATIVE   FACTOBISS. 

It  is  seen  from  the  foregoing  paragraph  that  I  ho  fftrmer  can  tu 
reafHinable  hope  of  ftucccsdfully  establishing  u  home  beet-si]j|FBrA 
It  18  not  just,  however,  that  he  shoulil  be  deprived  of  at.- 
in  the  process  of  manufncluro  or  a  rooaonahle  ahare  of  i .  i 
ing  therefrom.  The  oiothoils  whieh  have  bwn  practiced  in  I 
for  securing  llies«'  n-sults  may  eventually  winie  tniu  one  hi  lhi>, 
trv.     The  cooperative  nugar  facl.«nT.  in  which  tlir  fannem 
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hold  a  part  or  a  mAJority  of  Iho  atock,  realixm  tho  desdrai  vmt. 
■wcni  of  beets  holding  shares  in  the  factory  have  a  greater  tuter- 
%!  its  pn>spority  and  tn'  to  grow  better  crops  and  to  spcuro  in  ovpry 
T  a  higher  yipid.  The  cooperative  factory  renders  impossiblo  those 
fiugTvemonts  between  factoty  ai»l  agriculture  which  doso  much  to 
iWanl  the  progress  of  llie  indu-itir  and  to  emliittcr  tlie  farmrrs  against 
t^  factory.  To  show  the  extent  of  the  participation  of  shar^olders 
factories  in  the  growing  of  bceta  in  Germany,  it  may  be  stated  that 
the  ll,672,81fi  niftrir  tons  of  \teeta  delivered  to  the  German  facto- 
in  1805-96,  2,689,004  t<(nfl  were  grown  by  shftreholdeTs.  As  long 
the  proprietors  of  the  factory  and  the  farmers  growing  the  beets 
,ttslie<l  with  ihe  contracts  which  they  malcp,  there  is  no  urgent 
ity  for  the  establislunent  of  cooperativo  enterpiises.  Wlieu  tlm 
umber  of  beet-sugar  factories  in  this  country,  however,  b^ins  to 
each  the  hundreds,  fftvorable  opportunitiee  for  cooperative  eatablisb- 
K-4ita  will  be  preaenled. 

USES  OF  BT-PHODUCTS. 

The  by-products  from  boct  culture  on  the  farm  are  the  tops  and 
oavos,  which  are  commonly  used  for  feeding  cattle.  Some  farmers, 
lowever,  turn  them  under  as  a  fertilizer.  When  used  aa  a  fe^^],  the 
tope  can  be  eaten  by  the  cattle  on  the  Sold  vvliere  they  have  been 
If  they  are  fed  in  stalls,  the  manure  should  be  returned  to 

ho  by-producia  of  the  factory  consist  of  pulp,  Umo  cake,  and  mo- 
Thopulp  iaaTaluablocattlo  food  and  the  farmer  should  oon- 

t  with  the  sugar  company  to  obtain  his  share  of  it-  It  can  bo 
morcd  in  siloes,  if  well  drained,  and  l»e  fed  fresh  or  iTi  a  fermented 
oondilion.  The  value  of  the  pidp  for  feeding  purpose«  Ls  variously 
wlinialed  at  from  one-fifth  to  one-tliini  the  vahie  of  the  beets.  Tta 
(Ujar  content  is  not  siiHicient  to  make  it  of  any  vrIho  a.s  a  source  for 
tloohol  manufacture.  Lime  cake  in  most  factorien  is  washed  out 
rtlh  water  to  tW  sewer.  In  othere  it  is  wheele<l  out  and  dumped  in 
liles  an<l  can  be  used  on  some  lands  as  &  fertilizer,  though  for  thia 
ittiposo  the  demand  for  it  ia  lunited.  Lately  it  has  been  used  in 
ement  making.  Molasses  has  a  value  as  a  cattle  food,  but  it  must 
tot  Ik«  fe<l  very  heavily  or  scouring  of  the  cattle  will  result-  The  best 
tractice  is  to  sprinkle  it  on  the  hay,  alfalfa,  or  roughage.  Some  foo- 
ones  mis  the  molaases  with  the  pulp  and  <lri'  the  whole,  either  preea- 
iog  it  into  bricks  or  selling  it  loose.  With  the  increased  installation 
ti  the  Steflfens  process  of  dcstigarizing  molasses,  there  is  not  so  much 
^flnlaancw  restdting  from  hoet-^ugnr  iimntifnrtiire  n.'^  was  nbtiiined  a 
Ibv  yeaiB  ago.  In  an  economical  plant  all  niolii.s.sos  should  go  through 
_ilus  process  and  only  that  produced  at  the  end  of  the  season  bo  saved. 
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arte,  aa  vfeii  as  for  fuel  anil  light,  will  not  t«nd  to  reduce  the  number* 
Su^entt  plants  aiul  result  ia  the  sole  of  the  mohuaes  for  dtsttllBtio 
Beet  raolasseH  conttLUis  about  50  per  cent  of  sugars  capable  of  fe 
mentation.  One  gallon  wuighing  about  12  pounds  contains  appr 
maUily  6  ]>ounds  of  sugar,  which  will  produce  about  .1  pints  of  95 
cent  alcohol.  In  other  words,  for  every  21  gallons  of  molj 
gallon  of  alcohol  can  ho  made. 

STATISTICS  OF  PBODITCTION  AITD  COKSmCFTION  OF  SUGAE.1 

In  tlie  data  giving  the  production  and  consumption  of  sugar 
unit  of  raluD  commouly  employed  is  tho  ton.    By  reason  of  the 
that  tho  ton  in  thifi  country  expresses  a  unit  of  varying  magnitude 
oonsidorablo  degree  of  confusion  is  oft*n  introiliiwd  into  static 
tables.     In  the  following  tables  thi>  kind  of  ton  used  is  specified  in  eacli] 
case.    The  long  ton,  which  is  often  used  in  compiling  sugar  statistioi, 
oontaina  2,2-tO  pounds.    The  short  ton,  namely,  2,0Qp  pounds,  is  a 
more  convenient  imit  of  expreesion,  and  is  largely  used  in  the  pn  blic*>| 
tion  of  sugar  statistical  data  in  tlus  country.     The  metric  ton,  which? 
Is  used  on  tlie  continent  of  Kuropo,  is  a  weight  of  1,000  kUograms. 
equivalent  to  2,204.62  pounds. 

BEET-StTOAB   PLANTS   IN  THB   UmTBD    STATES.o 

Tho  following  table  gives  a  complete  list  of  Uwt-sugar  plants  in  tJw 
I'liiU'd  States,  arranged  by  States,  showing  the  oflicial  names  of  Ibi 
manufacturing  comjtaiiies  and  the  lucatioiLs  of  the  factories.  It  also 
sliows  the  daily  .slicing  capacity,  t'xprcsseil  in  tons  of  beets,  for  each 
factory,  the  combined  daily  slicing  c»paciiy  of  iho  factories  in  each 
State,  and  the  aggregate  capacity  of  all  the  factories  in  the  Unii 
States. 

Btei-ngar  A>inp«nu*  cnd/aetorifa  o/  iht  UniMt  StaUt. 


Jluusbdiirlug  CAinpAillM. 


Fkotory  lM*U«d«. 
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OwUri 


CkiUOTDU: 

.\UB»d«  Bapr  Co 

Lob  AUalUw  SiuoiT  C<i 

SiracteUSusiirCo 
nlonSiViCQ. 

AtDwican  Don  Suini  Co..  main  omen,  33  Nmmii 
tvml,  Kdw  Yort.  IVilllo  come  oflle^  004  Uto- 
■lon  «tra«i.  San  7rKKl«ca. 

PmMo  Suoir  CwTWnf  Ion,  Im»  Ad^Im.  CM 

radflGeiiqbirCoa*inirtlonC« 


AlnuBdo 

Lot  AluatM*. 

.iftrtrtorti 

lliUt«Tavla. 

JrhlM 

jOiiunl 

Vlinlln 

Uamllt4iiCHr 


Tamil 


TMal 


ColMBdo; 


AwtrlMii  Bm4  SopM  Co., 
iMBV*r,  Colo. 

noDr  Stngnr 


ua»  anaeutk  nnet. 


nottr  Conilractlon  Co tiwkak , 

NatfaiMU  Sogu  lUauUtttrtto!  To I  SogarCnx- 


{Rockrrord. 
liuutr 

noUy. 


•.m 


i.ini 
en 

i.-m 
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leet^uffor  eompania  andfaeionet  of  tin  UniUd  SlaU» — Contiaued. 


ICuiaUctuTlng  oompkolM. 


ontlnued. 


■t  Weatom  SngmT  Co.,  gBiiMal  offlo 
Building,  Danrw,  Colo. 


Um  Bugac  Aod  Land  Co. 


ibo  Sugar  Co.,  malnoftU^,  Bait  LttkaCltj, 


fldabo  FAlla. 

Sugsr. 

JBlBrktnut... 
iNanipa 


I. 


[w,Cblrago,Ill 

;»rCo 

tatM  Sugar  and  lAud  Co. 


SugarCo.,genandoin(?M,  Baglnaw,  Uleti. 


V  Clly  Sugar  Co. 
Sugar  Co 


)ugar  Co.,  maJa office,  Bar  CItr,  Ulch.... 

American  Sugar  Co 

ena  Sugar  Co 

«B  Rlvar  Sugar  Co 

Sugar  Co. 

Inental  Sugar  Co.,  main  otRize,  ('levelaod, 

Jilgan  Sugar  C« — 


■>uat7  Sugar  Co 

t  Weatsru  Sugar  Co. . 

I  Beet  Sugar  Co 

■at  Sugar  Refining  Co. 

tal  Sugar  Co 

tated  Sugar  Co 


Paclory  locations. 


Eaton 

Greeley 

LoveUnd 

New  Windsor. .. 

Longmont , 

Fort  Collins 

Sterling 

Brusb 

Fort  Ifo^an 

Grand  Junrtlan. 


Number 

oltaoto- 

rlcs. 


Rlverdale 

Waireriy 

Garden  Cltv . 


BayClly 

Caro 

Almu 

Carrolton 

Sebowalng 

Crosn-ell 

Bay  Cltv,  W«st  SliiP. 
Holland. 

fOwOSKO 

iLansiTiK 

Ray  City,  Station  A. 

Ut.  ClemenB 

UeDomlnca 

St.  I^iil» 

BtluHeld 


Charlevoix. 


lated  Sugar  Co.,  o (Bee,  Ogden,  I'tah 

Sugar  Co 

iho  UugarCo.,  main  odlM,  Salt  LnkeCity, 


ChMlCR 

Billings 

Grand  Island. 

Lyons 

Fremont 

Ia  (irnnde — 


(Logn  n 
Ogdeii 

I.ewl.iCnn. 

fl^hlB 

\Oarliind.. 


tonStat«6ug«rCo.,malnnince,:4pokan<',  |  Wiiverly. 


n  Sugar  Co.,  main  otnt*.  Mllwnukee.  Wis.    ^fl•ll'lmoMp')  Fnlls. 
t  Sugar  Co..  main  odlce.  Ullwaukco.  Wis  .:  Chlpimufl  Kalh... 

inty  Sugur  Co j  Jaiiwivllle 

tatas  Sugar  Co |  Madlsun 


total. 


to 


Dally  alldng 
capacity. 


Tom  ^beett. 
GOO 

mo 

t,200 
GOO 
l,30l> 
1,300 
SOO 
600 
600 

«n 


la 


13,600 


l.SOO 

1,200 

flOO 

TSO 


3,70) 


350 
500 
8S0 


1,200 
700 
S50 
600 
600 
600 
300 

t,2») 
COO 
650 
SOO 

I.2Q0 
000 
000 

600 


U.IiSO 

600 

1,200 

3S0 

GOO 

400 

400 

600 

400 

COO 

1,200 

l,2t» 


4.00O 


.-■00 


500 
COO 
600 
GOO 


2,3no 


a  Slicing  stations  at  SprJngTllla,  Spnnlsli  Fork,  and  I'rovo, 
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BBET-STJOAB  PRODT70TION  IN  THE  UKITED  STATES,  ISSO-IBOT. 

The  following  table  shows  the  production  of  beet  sugar  in  the 
Viuted  States  from  the  beginning  of  the  industry  to  the  cloae  of  the 
Lseasonof  1007.  Thodtita  For  1807  and  for  1001-1007  aro  from  reports 
'published  hy  the  United  States  Department  of  Agriculture  on  Prog- 
ress of  Ibe  Beet-Sugar  Industry  in  the  United  States.  Figurea  for 
oUipr  years  are  from  Wiilett  &  Gray.  (Seo  Yearbook,  U.  S.  Dcpartr 
ment  of  Agriculture,  1907,  pp.  687,  688.) 


Bftt  $ugaT  prattuctd  in  the 

1890. A  lew  hnndrod  pounda 

M31-IR37 Now 

MSft-aa 1 .300  pounds 

-1BB2 Non« 

-U71 SOO  to  60O  lonn  i>ct  nimuin 

1872 000  Ions 

J873 TOOtooa 

1S74-I877. . . .  Under  100  tMiui  {M>r  viiduid 

78 200  ions 

3,200  loDfl 

aOO'tona 

2881-S2..„„ tew  tbftn  500  tons 

.-,..... ,h...  fiSDuins 

983  tons 

(JOOU-aa 

SOOkinx 

1887 288  wna 

l,8fil  unit 

, 2.203  tons 


UnitfJ  Staia,  iSSO-iSOt.* 

1890 3.45»loim 

1891 5,3Mtoi 

1S92 .^ la.OISIOBB 

1803 19, 950  Ion 

ISfM SO.OWtoM 

L89S 29.220  toM 

18W 37,&3CloM 

1«B7 40.39SIOia 

1898 32,*;ite» 

1899 72.044.tQH 

1900 7G,8MI0IIB 

1901 104.827  low 

1903 l».7S2ttuil 

1903 2M.82fttoia 

lEHH 216,  ITS  tone 

1905 279. 393  tola 

1906 431,796l,wa 

1907 413.dMtoili 


PBOD1TC7T10N  OF  SUOAB  BEETS  AKD  OF  BEET  SUOAB  IN  THB 
VKirSD   8TATZ8,  1901-1007. 

The  following  statements  am  taken  from  lieport  No.  86,  Progieas 
of  the  IkeUftugar  Industry  in  tlie  I'nittMl  States  in  1907; 

The  acreage  planted  to  sugar  beets  in  the  United  States  in  1907, 
together  with  the  percentage  abandoned  owing  to  unfavorable  weather 
conditions,  mistakes  of  growers,  or  other  caufes,  is  eJion-n  in  the  fol- 
lowing table; 

AiTta(i»  plantnl  to  ttett  in  IM77. 


stall 


PbiiiUd. 


la.ga 
IH.IM8 

».ttl 

M.SN 

7».m 


Per«. 
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13,  (W 
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«n,H* 


Abaor 


rrrA. 

•.I 


T.I 


a  In  letjg  loDi  elS.MO  ytiiadi. 


*!■ 


>n  with  the  acreage  harvested  shows  that  about  30,000 
or  7)  per  cent,  of  the  acreage  plaiitei)  was  ahaudouecl.  Con- 
in  with  the  figures  fur  the  j)r«*ceJiiijr  .vear  sliuws  tliat  the  acreage 
sd  exceeds  that  fur  liMtfl  by  3,33S  acres,  wliile  the  acreage 
sted  ia  about  5,00U  less,  the  acroo^  abandonod  in  10O6  being 
j.2  per  cent.  The  increased  losa  of  acreit{;e  was  duo  mainly  to 
omi)lo  Hpring  weather,  particularly  in  Wisconsin,  Nebraska, 
I,  and  Califumta. 
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OONSmCFTIOH  OF  8UOAR  IN  TEB  TUnXXD  STATES. 

The  fuUowing  table  shows  the  quantitiee  of  imported  sugar  (be 
canu  anil  boot)  coiuiuiuod   m  tht:«  country   duriog   the   past 
ycarg,  the  quantity  uf  domestic  cano,  boot,  and  maplo  sugars, 
tho  quanlitics  of  sugar  mmie  in  this  country  from  imported  moli 
Of  tho  total  quantity  consumed  in   1907,  nearly  80  por  cent 
iniportpd  either  from  foreign  countries  or  the  insular  possesaons, 
tho  Unit(Kl  tStates,  while  less  than  13  per  cent  was  domestic 
sugar.     The  total  annual  consumption  has  nearly  reached  3  millic 
tona  of  2,240  pounds. 


Cmuumplion  of  rugnr  in  lAe  Vnitnt  Slala.  ]906-i9fff. 

(AMat^lngto  WllUtt  A  Ormy.Juuaryt.ISM.] 
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•  Ton*  of  i  J40  pooiids. 

llio  total  annual  consuuiptjoti  of  cugar  in  the  United  States,  the 
percentage  of  increatw  or  decrease  year  after  year,  and  tlie  per  capila 
consumption  for  the  years  lSS4-t907  anr  shown  in  the  table  which 
follows.  'I'he  total  connumption  has  incrensed  nearly  140  [lor  cent, 
white  the  per  capita  consumption  has  incruas(>d  over  &2  per  cent 
eince  1884. 


CoTttunption  o/mgar  in  Ikt  Umtal  Statnfor  twenty-Jovr  year*,  ISS^tftOJ. 
|Aen>r>tlnt  to  Wllbil  A  Qnr-J 
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AllhougU  in  rrccnt  ye^ro  the  l>eet-suKar  inijustry  has  mado  grettl 
'tU«  in  the  VnlKd  Slates,  and  there  has  been  sonie  growth  of  tha 
gftf  industry,  ttie  increase  in  pruihicUun  has  uut  by  any 
Ewans  kept  paco  with  the  increase  in  cunsuriiptifiu.  In  fact,  much 
Wire  foreign  wifJar  is  consumed  now  than  waa  the  cr-hb  ten  yuara  ago. 
Is  !897  our  total  consumption  of  sugar  was  2,070,1)78  long  tons;  in 
iWT  it  was  •2,0i):i,J>70  tona,  an  increase  in  ti-n  years  of  923,000  tons. 
During  the  same  period  the  increase  in  domestic  production  has  been 
ooljr  about  350,000  u^aa. 

BUQAS.  mpOKTED  FOR  OOKStTMFTION. 

The  ni>xt  lahle  »how»)  the  character  of  the  .<ntgar  imported  for 
caoEiimptinn,  and  itH  orif^n.  Nearly  So  pr>r  cent  of  the  migar  im- 
parted comes  fmni  Hawaii,  Porto  Ilic4*,  tlie  Fhilippiiuui,  and  Cuba 
ander  tarifT  conce-ssioiLs,  while  only  about  15  per  c<?nt  comes  from 
ollit^r  rountrira  and  payn  full  duty.  Tint  imports  fnitn  both  Porto 
Rko  an<l  Cuba  arc  i^tuadity  increasing,  Ciihu  alone  funiishint;  about 
W  ppr  cent  of  the  foreign  sugar  consumed  in  the  United  States  in 
1907,  and  about  45  per  rent  of  the  total  sugar  conmimed.     It  will 

Doliced  that  nearly  oU  the  imported  su^r  consumed  in  the  United 
tates  b  made  from  cane;  in   1906  les*  than  8  per  cent  was  from 

is,  and  in  1907  less  than  1  per  cent,    In  fact,  if  the  sugar  ma<te 

the  United  States  he  included,  it  appears  that  only  about  l.'l  per 
eni  of  the  sugar  consumed  in  this  country  in  1I}U7  was  ma<Ie  from 
«et8. 

Coiuum/inon  oj  importal  BVQor.  l!M^I907. 
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THE   TOXtZJ>'S   BiraAB   CHOP. 


The  following  table  was  prepared  in  the  Bureau  of  Ststisticf 
epartmont  of  Agriculture,  and  published  in  Progress  of  ttu 
igar  Industry  in  the  United  States  in  1907.   • 

Sugar  production  of  lAc  vmrtd,  i90S-1907.» 
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TUK  BEBT-BTTOAB  XNDTTSTBY  OF  ETTBOPB. 

Clie  foregoing  table  shows  the  enonnoiiB  proportions  to  which  the 
pjtHBUgar  industry  has  developed  throughout  central  Europe  and 
lecially  in  Qermaqy,  Austria,  and  Russia.  The  following  table 
fttains  additional  data  showing  the  mf^nitude  of  the  industry: 

■tAo-  o/"/oetorw*,  yieU  of  beett  per  acre,  and  yield  of  tugar  in  the  principal  beet-tugar 

coufUriet  of  Europe." 
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•  p.  Sachi  In  La  Sucrerie- Beige,  Augiut,  1907. 


>•  Tons  ol  2,204  pounds. 


OONSTTKFTZON  OF  8170AB.  IN  BTTBOPB. 

Sir.  F.  O.  licht,  a  high  authority  on  European  beet-sugar  statistics, 
a  report  dated  February  21,  1908,  estimates  the  per  capita  con- 
Saption  of  sugar  in  Eiuropean  countries  aa  follows: 

European  per  capita  consumption  of  nigarfor  the  year  1906-7. 


Mice... 


Pound!. 
.  40.92 
.  24.32 
.  36.05 
.  20.85 
.  41.40 
.  29.70 
.  73.68 


Pouadt. 

Portugal  and  Madeira 15. 51 

England 93. 50 

Bulgaria 7. 98 

Greece 10. 16 

Servia 6.  92 

Turkey 11.73 

Switzerland 55.  22 


All  Europe 31. 61 

United  Statcfl 77. 54 


Oud 

Igiunt 

auouk 

•den  and  Norway 47. 88 

Jy 7.63 

i»pM»ii» 7.  83 

kfak 11.37 

The  foregoing  table  shows  that  the  United  States  consumes  more 
tgar  per  capita  than  any  other  nation  except  England,  the  consump- 
on  in  this  country  being  about  two  and  a  half  times  as  much  as  for 
luropeans  in  general. 
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LETTER  OF  TRANSMITTAL 


CI.  S.  DRPAimiiMT  or  Aotuenmz, 

Wtukinffkm,  JK  C,  Febntar/ttj 
8ir:  I  hare  1h«  honAr  In  trsninnit  tK>n>vrith,  sad  to  raootntnoid  for  pub 
i]»w  an>l  n'^uiwl  ediUan  of  l^rmcrn'  Rnlletin  No.  54,  Somo  C\niuiioa  Virii  i 
K«laUon  U  Agricultuiv,  liy  F.  E.  L.  R«a].  AMiuuiit  in  Oharee  of  Bwnna 
tbolo^,  Bkiloglca]  Survi-v.     Tbv  tirxt  iihtinn  of  IKiti  bulletin  h^  -ptonA  M] 
tint  MDce  May,  1897,  tttu'datuof  ptititicalioti,  330,000  ooptM  huve  been  <tiS~ 
Ail<litioual  materia]  on  the  food  hudts  of  MvenI  «roat«ni  binb  is  lot 
ptKfxuttditiua. 

BeepteUolly,  C  Bavt  Mnoax*, 

Oitf,  Biot$tiaH 
Hon.  Jamzb  Wnao]>, 

SecKtaiy  of  Ayrietdtttn. 
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IME  COMMON  BIRDS  IN  THEIR  RELATION 
TO  AGRICULTURE. 


INTRODUCTION. 

biln  it  hiu  long  been  known  tliat  birds  play  an  inif^wrtani  piirt  in 
ioti  to  ti^ricultun;,  there  seoniH  to  bi?  a  t^ndeiu-y  to  dwoll  on  tho 
they  do  i-atlicr  thnn  on  the  pood.  Whether  a  bird  in  injurioas 
Dcficial  dnpciMlt  almost  entire!}'  upon  what  it  eatA.  In  Ibe  cstse, 
fore,  of  spi'cios  whi(!h  arn  unumially  abundant  or  which  dppcnd 
part  for  Kubt^iHlpnce  upon  tbi>  croftx  of  the  farruur,  the  churai^tRr  of 
Ir  food  often  bcconic-i  u  wry  pnictical  (jueslion.  If  crow.t  or  black- 
ds  arc  seen  in  nunil>erH  nl»out  comtielda,  or  if  wo(xlpt'<-krrs  are 
icod  at  work  in  an  ot-chard,  it  i^  ptT)mp»  not  purpri^iii);  titut  thiiy 
I  accused  of  doing  hurm.  Caivful  inrcstigation,  however,  often 
nrs  that  they  are  actually  dc^ro^'ing  noxious  inwcts;  and  niso  that 
tn  those  wiiich  do  harm  at  one  seajton  may  romponsntc  for  it  by  oat- 
f  iasert  pests  at  nnotber.  InMrttt  are  eaten  at  all  timeK  by  the 
tjority  of  land  lurdit.  During  tho  brcedinfr  ^tcason  ninst  kinds  .sub- 
t  largely  on  this  food,  and  rear  their  young  exclusively  upon  it. 
KB  insects  arc  unusually  plentiful,  they  are  eaten  by  many  birds 
Idl  ordinarily  do  not  touch  them.  Kven  hird*  of  pi*ey  resort  to 
B  dirt.  When  inseeti^  arc  more  ea«ly  obtained  than  other  fare,  the 
aller  hawks  and  owls  Hvo  on  them  almost  entirely.  This  was  well 
istratcd  during  the  plague  of  Iloeky  Mountain  loeatts  in  the  West- 
1  Statfirt  when  it  wiw  found  that  locuntH  were  eaten  by  nearly  every 
'd  in  the  region,  and  that  they  formed  almnat  the  entire  food  of  a 
fge  tanjority  of  the  species. 

Within  certain  liinitf  bird»  feed  upon  tho  kind  of  food  that  1^  most 
Hsflible.  Thus,  as  a  rule,  insectivorous  birds  cat  tho  iosccts  that  are 
Kt  easily  obtained,  provided  they  do  not  Itave  some  peculiarly  dis- 
reeablp  property.  It  is  not  proltablc  that  a  binl  bftbitualty  pa^tses 
one  kind  of  intiect  to  look  for  another  which  is  more  appetizing;:  and 
ira  scenu  little  evidence  in  support  of  the  theory  that  the  selection 
food  19  restricted  to  uuy  particular  species  of  insect,  for  it  la  cri- 
t  that  a  bird  eati>  thoHe  whii-h  by  itji  own  utetliod  uf  -leekinjf  are 
t  easily  obtained.    Thus,  a  gruund-feetling  bird  eats  tho  insects  it 


lonp  the  dcnd  Ioavcs  nnd  gmw;  a  flycatcher,  watching  fetj 

prey  from  wome  vantngo  point,  captures  entirely  dUIeryiit  kiod^; ; 
the  wcKulprrkf^r.  and  tin-  warbler  lo  the  free  top  select  kIUI  otbora. 
is  thus  iipiwrent  that  a  bint's  diet  15  likely  to  be  cjuitc  ritrinL  ud 
differ  at  different  ecaaons  of  the  year. 

In  iDVcetigating  the  food  Uabit»  of  birds,  6eld  ob«cr>-atk>tj  cul 
relied  on  to  11  limit4*d  extent  only,  fur  it  is  nut  filway.s  cosy  br 
to  dttftrminy  wliat  a  bird  really  euUi.     fn  order  to  Imj  pcwilico  01 
point  it  i.H  ne<?eKsiry  to  cxamiiut  tbo  conUuitK  uf  the  Ktntiincb. 
birds  arc  suspected  of  doiriff  Injury  to  field  crops  or  fruit  tn^es. ! 
individuala  should  be  shot  and  their  stonuu-lis  examined.    Tiii»1 
show  unmistakably  vf  bother  or  not  the  bird*  are  guilty. 

In  response  to  it  j^eneral  dcninnd  for  dc6nitc  information  a-0li 
th«  foixl  bitbiLs  of  »mr  ruitivo  birds,  the  niological  Survev  of  the  '. 
iiH'nt  of  Agrieullum  ban  ronductcd  for  some  years  [»ast  a  nyt 
invostigatJon  of  the    food   of  :4[)ccic.i   which  arc   believed   to  l>*l 
economic  iiuixirUinee.     Tbou.siind.s  of  birdN*  stomachs  have  boeni 
fully  examined  in  the  lat>ot'atory,  and  all  th«  aratlable  data  rcsf 
the  food  of  the  various  species  have  been  brought  ti>t,'t:tlier. 
results  of  the  inrei^tigntions  relating  to  bird?  of  prcv,  Iwscd 
oxumiontion  of  nearly  3,000  Btomuebs.  were  published  in  1999J 
epecial  bulletin  entitled  *'Tbo  Hawks  and  Owls  of  the  United  Si 
Many  other  siwrics  hare  iiccn  siinilnrly  ftudici!  and  the  rewdtsj 
lished,  ciUier  in  ImlletinH  or  as  articles  in  the  Yearl>ooks.    The  | 
bulletin  contains  ahfrtraotA  of  the  results  nf  food  Atudies  of 
grain  and  insect  eating  birds  bclonyin^r  to  14  different  families.* 

These  species  oomprisc  amonf;  others  the  erow  bliickbird»  bimI 
birds,  against  which  serious  complaints  have  been  ntade  on 
the  damage  they  do  to  corn,  wheat,  rice,  and  other  crojw;  and  1 
cuckoos,  ^osbcaka,  and  thra^hci'^,  which  ai-e  }*encndly  adauttedl 
beneficial,  but  whose  true  value  as  insect  dcetroyers  has  Dot  lny^Kl 
appreciated.    The  practical  value  of  birdji  in  controlling  iiL-v«ti 
should  tio  wore  generally  rccognixod.     It  may  be  an  easv  iliftlK 
exterminate  the  birds  in  an  orchard  or  grain  field,  but  it  isiuiexti 
difBeult  one  to  control  the  insect  pouts.     It  Ih  certain,  too, 
value  of  our  native  sjmrrows  ait  weed  destroyers  i?t  not  nppr 

oThe  limits  of  thia  bolktia  i>reclud«  fifing  Tnon  than  a  v«ry  InW 
mivxlliig  tlic  IiiimI  oI  cbtIi  birtli  bul  tnorv(lfbiil<rd  sccounleol  pciiui-ur  Ibtt 
will  be  found  ia  th«  loIlowinsKporLt  of  tbe  Dlological  Survey  (funncrly! 
Ol  Omftiinlojty  anil  Mumnudogy):  Th«  0110.11000— ltall*tin  No,  9,  1898;  fful 
Cron— Bulletin  No.  6.  1895,  pp.  1-8S;  Wootliwckem— RtilUHin  No.  7,  16(6, 
Ktngt>inl— AnnoKl  Iteport  ^erroUr;  of  A(^iciiltnre  for  1S93,  pp.  Z-tS-SM;  titAi 
BIftcklira—Yearbook  for  I6OT,  pp.  S<9-3.51;  Bollinwru  Oriole— Yearbook 
pp.  426-430;  GuKltlcs— Yearbook  for  IfiM,  pp.  233-248;  Heado«  lark— Yc 
18(16,  pp.  420-128;  Cedarbirtl— Aiintml  K<>port  Swretary  of  Agrieallare  ba  1 
187-aOO;  Oatbud,  Browa  TbruLcr,  aod  Wreu— Yearbook  lor  1S06,  pp, 
H 


4  BC«d  fonm  an  importunl  item  of  tho  nintcr  food  of  many  of 
9  birds,  and  it  is  impossible  to  estimate  the  immcnso  numbers  of 
OuH  wetnU  wbii.-ti  are  tliiiH  annunllv  de^troyei]. 

birdx  im!  protected  and  unrouraged  to  iip.sL  about  the  fni'm  and 
en,  they  will  do  tlurir  sbaru  in  dcslroririg  noxious  insects  and 
Is.     A  fftiT  buum  sfK'^nt  in  pultiny  up  hoxcH  for  bluebirtls  mar- 

aod  vnms  will  pruvc  u  good  invcstjiicnt.  In  tnanj  .StatfH  birds 
protected  by  law.  It  romaiDa  for  ajrriculturistd  to  sco  that 
laws  are  olwrrred. 

XHE  aUAU.  OB.  BOBWHXTE   (CoUnus  Tlrglnlanus). 

w  quail  of  tho  North,  or  partrtdgo  of  tho  South,  and  bohwhilo  of 
ywhere,  isn  well-known  bird  throughout  iiio»t  of  tho  Unitud  States 

of  the  Rocky  Mountains.  In  Nenr  Eoglund.  owing'  to  tho  bi{^ 
nn  in  which  ite  flesh  is  held  as  food,  which  results  in  much  huot- 

aod  to  tho  severity  of  tbo  winters,  the  bird  is  not  abundant,  or,  at 
tfOnly  lo<>a)1y  fM>.  It  often  attaio?  to  n  fairdogrceof  plcutifulnesa 
I  somti  unusually  hard  winlor  with  an  uncouimon  amount  of  tiimw 
toys  nearly  tho  whole  stock,  owin^  to  their  food  ttupply  being 
cd  out  of  reach  beneath  the  snow.  Farther  south,  and  in  sections 
re  there  is  less  snowfall,  bobwhite  thrives  iu  spite  of  any  degree 
)W.     If  tho  forces  of  nature  were  its  ouly  enemies  iu  su(;b  loaUt- 

it  "A'ould  seldom  die  except  from  old  age.  Ever  since  the  lirst 
cm  en  t  of  tbo  country*  this  bird  bns  b(>en  lield  in  great  estimation 
\  object  of  sport,  and  itn  lle^h  liast  lieen  highly  valued  for  food.  It 
remained  for  n  lat(>r  generation  to  determine  that  however  useful 
ijr  be  For  tbem;  two  purposc-.s,  it  is  of  far  greater  vuluo  when  alive 
roaming  freely  ulxiut  the  farm. 

tc  food  of  tho  <|uail  liaa  been  carefully  studied  by  Dr.  Sylvester 
gbt  Juddf  of  tho  Biological  Survey,  with  resul ts  that  will  doubtleaa 
rise  many  people     Speaking  of  13  birds  which  he  shot,  he  mysi 

MO  lA  had  takfti  wwd  mxiI  Iu  ihe  rxteot  at  CS  i>et  cent  ol  their  t<Hj<l.  Tliirty 
per  cent  WW  ragw<>c<),  2  per  cent  tick-treiail,  partridge  pea,  uid  locuEt  seL>ds, 
3  p«r  cent  seeds  of  tuiscclloLQvuos  weed*  luch  nu  pigweed,  nbcvp  convl,  Pcniuyl- 
,  ptnintriii,  diiiibiiiit  [nine  buckwheat.  truin[>et  creeper,  pa«paliun.  iew«l  weed, 
pigeon  gnu^  Tlioogli  the  etumacha  iind  cropii  wf^nt  iioLw<-ll  lill*-<l,  ihu  birds  j 
ealet)  5>&S2  weed  bcmIs.  Oiw  crop  cotilaltii-d  400  |>iK«e«d  Htede,  imotber  600 
olNigweed.  *  •  "  One  bobwhite,  in  addition  toolbar  (uod,  hud  coneuniiKl 
Mds  q(  abcop  sorrrJ,  another  &I0  M<cdrt  of  pigtion  graee,  and  aeveni  50  to  100 
of  jewel  wt.'tvl.o 

boat  14  per  cent  of  tho  quail's  food  for  tbo  year  consist«i  of  animal 
ler  (insects  and  their  alUes).  Prominent  among  these  are  the 
irado  potato  beetle,  tho  utriped  squash  beetle,  the  cotton  boll  wee- 

Lnla  oi  a  Mvyluid  Fami,  a  local  study  of  Eoonomic  Umilholcgjr,  by  Sylvetiter 
idd,  Ph.D.,  AanslaDi,  Biokigical  Survey,  1902. 
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Vil,  the  chinch   hog,  graasliopperi*,  catwomis,  and    othfr 
aj^riculture.     As  the  quail  suluiste  on  rentable  niAttcr  durii 
l»te  fall,  wiuter,  acd  early  sprio];,  it  is  evident  that  during  tli»l 
of  the  insect  tteasoii  it  niunt  feed  alntar<t  entirely  upon  these  cr 
in  order  thiit  tbejtthouldconittitute  14  ppr  cent  of  its  food. 
KarhcM  of  Illinois  found  one  ^toniac^h  m-arty  filled  with  chim-h 
The  InrgR  gnxn  tolmcoo  worms  arc  abo  eaten. 

Asa  weed  destroyer  the  quail  has  few,  if  any,  Hupuriore.    Manor 
'is  habits  arc  such  that  It  i^^  almost  con^^ntly  on  the  ground,  wbMl 
is  hroitght  in  close  contact  with  both  weed  seeds  and  grounHlif 
inset'ta.     It  is  a  pood  ranger,  and,  if  undisturl>ed,  will  patrol  vr 
day  all  the  fields  in  iLh  vicirity  as  it  searches  for  food.     Take  iiafll 
all,  there  ts  vo  more  valuable  bird  to  Ijc  allowed  nli  vc  nnd  free  i 
farm.     Yet  too  many  farmers  value  their  *iuuil  only  becau» 
kill  tbem  iu  the  fall  and  sell  their  bodies  for  n  few  dollare. 

TKE  KOUBNIHO  BOVIE  {Zsnudura  toacroura). 

The  mourning  dove  is  found  tlirouj^'hout  the  United  Slates, 
not  abundantly  in  Xcw  England.     While  by  imtunr  it  liv«s  in 
or  open  fields  where  there  &vc  a  few  trees,  it  al^^o  breeds  on  t 
pmiric,  whore,  in  the  nbscncc  of  trees  and  hnshcs,  it  ncfita 
ground.     AUhmijfh  fairly  abundant  in  many  parts  of  the 
is  not  R  rapid  hreetler,  and  wbcro  it  is  treated  as  j^ne  the  t>i 
easily  depleted.     The  dove  re-ars  but  two  young  at  m  tune, 
when  more  than  one  brood  is  raised  in  the  year,  it  caji  by  no! 
compete  in  fecundity  with  the  qnail,  which  raises  from  IS  to 
at  a  laying,  and  sometimes  has  two  siu-h  in  the  course  of  ihr  v-s^q. 

The  food  of  the  dove  tonrii^ts  of  seeds  of  weeds,  tojfether  with  f 
grain.    The  examination  of  the  contents  of  337  stomachs  bbowt 
over  9&  per  cent  of  the  food  consists  wholly  of  vegctalile  nialtpr. 
than  1  per  cent  being  animal.     Wheat,  oata,  rye,  corn,  barlpy, 
buckwheat  were  found  in  150  of  the  stomach!*,  and  consliuited  33 
cent  of  the  (utjil  food.     However,  tbrce-fourths  of  tliis  aiuount 
waste  grain  picked  up  in  the  fields  after  the  liarvt^aUng  wa.-i  over. 
the  rartous  grains  eaten,  wheat  is  the  farorite,  and  is  alniont  tho 
one  taken  when  in  j^ood  eonJition.      Most  of  it  v/a»  eaten  is 
months  of  .fuly  and  Augti>>t.     Corn,  the  aecond  in  ammint,  «■• 
old,  damaged  grain,  taken  fi*oin  the  field,  after  the  hnn-est  or 
roads  or  «to«-k  yards  in  siinnncr.     The  prlncijml  and  iilmoi-t  coi 
diet,  however,  is  the  ticcd^of  weeds.     Thcti^e  arc  eaten  at  ull 
the  year.    Tbey  constitute  64  per  cent  of  the  annual  food  6iipply, 
'•how  very  little  variation  during  any  month.     Some  of   th«  vf^ 

IcjLten  were  »o  minute  that  it  seemed  that  none  but  tho  bmalli-^t  ttfoAt 
pf  blrd«i  would  cat  tbem,  and  tlieu  only  when  driven  to  do  w  bj  lat^ 
L 


fttber  foo^.  Somo  instances  of  the  enormous  numbers  of  sccdit  that 
ividnal  birdu  consumed  will  be  of  iittci'etit     In  ono  stomach  vera 

ed  7,5fXl  se«ds  of  tl)cyoIiowwood-3orrel\f^teafM#friV/a).  ill  miother 
)  seeds  of  barii  gnum  or  foxtail  {C/uBtoeloa)y  and  in  u  third  the 
lowing: 

tMB«t. 

{     Sleuilfir  [aw]«luin  {Piupatum  wHaenim) 2,000 

Oratis«hawkweeil  {/lieradtui*  atranHaatm) 4,890 

llonnr  vvrvBtn  { IVriow  «ricta) 000 

Carolina  noncsbill  {Geranium eartJMamm) 120 

YpIIow  woo(1-«nm;I  {  fiialii  ttrifia) &0 

raiticiiTMM  (AinicuM  rp.) 630 

OUier  weeds  df  various  kiiids 40 

^k         Tata! I^SOO 

noae  of  the  fon>poing  Rre  luwfiil  plants,  and  moHt  of  them  are 
Btioas  wcodM. 

rhifl  record  of  weed  dcetniction  can  hardly  be  excelled.  The  dove 
eg  not  c«t  instwt  or  other  nnimnl  food  so  f a  '  ns  Ls  koown.  The  fow 
icos  of  iD»K!ts  found  in  the  stomachs  arc  Ivolicved  to  be  the  romains 
weevils  contained  in  Keeds  which  the  binis  had  eaten.  In  some 
ites  the  dove  is  treated  as  a  game  bini,  with  an  open  ^asoii.  In 
lifomia  doTCa  may  be  shot  from  July!  to  February  ir*.  tu  this 
e  the  seaaon  opeDS  too  soon,  for  the  writer  saw  a  dovt:  sitliuf;  aa 
&aa  Aiifrust  13.  It  would  seem  that  September  1  would  be  a  better 
ID  to  begin  tbo  sbuulJnf^.  Ju  moBt  part»  of  the  eountry  the  dove 
ruld  be  entirely  protected,  ospeclally  lUrou};bout  the  Missieijippt 
Dey,  whftro  weeds  arc  produce^  >d  such  abiuidance. 

THE  OUOKOOS    (OoocyKus  unaricmnns  and  O.  vrrthrophthalmas). 


[Vospecicsof  cuckoos,  tlieyollow-billed  (fig.  Ijand  the  btnck-billed, 
I  common  in  tlin  Fniled  Stales  vast  nt  (he  Plains,  and  ii  ndtispocies 
the  yellow-bilU'd  extends  westward  to  tliu  Piu'.ilic.  WbilB  tliB  two 
tcies  arc  quite  distinct,  they  do  not  differ  greatly  in  food  habits, 
1  their  i'<-t>nomic  Mtotutt  U  jiractically  Uic  sami>. 

Ld  Cxanututtiou  of  15&  stouiaohis  has  shown  that  tbeise  cuckoos  arO 
ch  given  to  eating  catcrpillnrs,  and,  unlitce  most  birds,  do  not  reject 
60  covennl  with  hair.  In  fact,  cuckoos  e«t  so  many  hairy  catcr- 
\bts  that  (hphair.'i  pierce  the  inner  lining  of  thr  stomach  and  remain 
te,  so  that  when  Uio  stomach  is  opened  and  turned  inside  out,  it 
lears  to  he  lined  with  a  thin  foatingof  fur. 

Ln  examination  of  the  stomachs  of  46  black-hille<l  cuckoos,  taken 
ing  the  summer  montha,  showed  the  remains  of  000  cflterpillara,  44 
tle«,  9*>gra4&hoppert»,  llX>eU)wflics,  80  stink  bugs,  and  15  spiders.  In 
probability  mora  iudividuaUthan  theso  wi^re  reprprtcntcd,  but  their 
wins  were  too  badly  broken  for  rocognitiou.     Most  of  the  cater- 


a 


h'.'.ii. 


pillars  were  hniry,  and  many  of  them  lielonged  ton  peniiH  tliat  liroeia 
colonies  ami  foodH  on  the  Icaviui  of  ti'E>ee,  includiof;  Ibe  apple  tnM. 
One  stoniiich  \viin  filled  with  liin'ie  of  a  caterptllnr  lieloii^uig'  to  the 
same  gi>niis  iim  tlin  ti^nt  cat<-q)illur,  wliiln  otlivm  contained  tli»t  ^:{>eci 
OtJipr  liir%"ii;  worn  tJiosn  of  lurgo  inotliH,  fur  wliicli  tlin  bird  soe: 
have  a  K|>ecial  fondocsH.  Tlio  beetles  %Tcn^  mainly  olick  bvetlef)  and 
vilu,  with  a  few  May  beetles.  Tko  saw-flics  wore  nit  found  id 
stonjacbi",  one  of  which  contained  no  Ict«  ihnii  100  in  the  larval  st 
Of  tlio  ycllow-billod  ciiclioo,  109  stomachs  collected  from  Alay 
Outober,  incliuire,  were  examined.  Tbo  contents  vooHistcd  of  1, 
caterpillars,  03  beetles,  242  grasshoppers,  37wiwflirs,  (JO  bugs,  C  fliel,' 
and  Sdspidcrs.  Moeit  of  the  caterpillars  K-longcd  lo  bairj  species  k&d 
manyoftheni  were  of  large  size.  OiieBtomachconlainc:d250  Amerio* 
teat  catci'pUlars;  another  SIT  fall  webwormo.     In  plaeoa  where  tent 

caterpillars  ai-c  abua 
daut.  they  leem 
constitute  a  large 
tioQ  of  the  food 
th«^  two  birds. 
het-tlos  were  disti 
nted  among  govci 
fainilii'S,  but  all 
mora  or  less  ha 
to  agriculture.  Id 
same  stomach  nlii 
contained  the  ten' 
caterpillars  n'tr«  tvio 
Colorado  potato  l»w- 
tlHs;  in  unotlier  were 
three  goldsmith  bee- 
Ilea  and  remains  of 
[other  larjje  beetles.  Besides  jfrasshopiH-rs  there  were  .several 
and  tree  crickets.  The  sawflics  were  ia  the  larval  atjigii,  b 
which  Uiey  reacmble  caterpillars  so  closely  that  they  arc  commontf 
called  falHO  caterpillars;  and  ])erhapH  tliis  likened  muy  Ite  tlie  reMoa 
the  cuckoos  eui  tbi^ni  so  freely.  The  bugs  etm-iistcd  of  t>link  bugs  and 
cicadas  or  dog-day  harvest  flieEt,  with  thexingle  exception  of  one  wbeol 
bug,  which  vva»  the  ouly  useful  innect  eaten,  unlcsa  tho  spiders  UO 
:  counted  as  tiucb. 

TBE  WOOBPECSZBS- 
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Tw .  ].— Yenov-blUod  cuokoo. 
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Five  or  six  Hpccicsof  woodpeckers  are  familiarly  known  tbroughoat 
tbo  eastern  United  States,  aDd  in  the  West  are  replaced  by  otbera  of 
similar  habits.    S«TOral  species  remain  in  tbe  Northern  States 
the  entire  year,  while  others  are  more  or  less  migratory. 


rmont  iiru  prono  to  look  upon  woodpeckers  with  snspicwin.     When 

^inbi  are  hccu  t<cramblin^  over  fruit  trees  mid  p^Hrkiug  liokv-t  in  tho 

it  h  concluded  that  thcj'  are  doitijf  harm.    Careful  observers, 

ror,  havo  Dolieed  that,  Qxoeptinjr  a  Kingle  species,  tlieso  birds 

tjuave  any  connpicuous  mark  on  a  healtliy  tivr,  except  wlieii  it 

Sted.  hy  wood-liortng  larvtv,  which  uru  ac4;unU«ty  lucaUid,  di»- 

and  devoured  by  the  woodpecker 
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10  of  the  best  kanvrn  woodpockera.  tho  hairy  woodpecker  {Dryo- 
Kfft  vUlotua — fig.  3)  and  the  downy  w(HHl[>cckcr  ( D.  pulH^ceivi),  iticlud- 
g  tiieir  races,  range  over  the  greater  part  of  tbo  United  Stutca. 
jiey  differ  chiefly  in  stzo,  their  colors  Iwing  practically  tho  eamo. 
^o  maleN,  like  those  of  many  other  woodpeckers,  ar3  distio^shcd 

B}carlut  i»tch  on  the  head.     An  examination  of  many  etomachs  of 
two  birds  showH  tliat  from  two-thtrda  to  three-foiirtha  of  tba 
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_^^^_  insects,  chiefly  noxious.  Wowl-borlng  heMls, 
Inltg  Hnd  larrin,  hfr  roijHpiciioHi*,  and  with  tliem  iiro  S!i£om((d 
caliiri)illar-s,  mostly  upecics  Uiat  barrow  into  trwvi.  Next  in  i 
tance  arc  Ui«  antw  tluit  Uv«  in  decaying  wood,  all  of  whicli  arcf 
by  woodpe«?bcr8  and  c«tcn  in  great  qiUDtitiee,  Mtmy  aoin  an 
tieiilarly  liarmfu!  to  timlwr,  for  if  they  find  a  Bmall  f?pot  of  4m 
tlio  vacant  burrow  of  somo  woodborer,  tbey  enlarge  the  hole, 
their  colony  la  always  on  the  i«cn,'a«e,  continue  to  eal  away  tbft 
until  the  whole  trunk  la  hoDeycombed.  Muruovor,  tbeiM  bsee 
not  occeasible  to  other  binU,  and  ooiild  puntuo  their  career  uf  <1« 
tiou  unmoledted  were  it  not  for  the  wucKlpovkors,  wboac  bee) 
toDfi:ues  are  eijpeciaUy  fitted  for  digj^^iji^'  out  and  dovourintr  Hux 


Mm 


n/r^h  ^  I  >v '- 
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Is  thus  evidfnt  that  woodpeckers  arc  gnwt  conHOTBtoTB  of  f 
To  th(>ni,  morn  than  to  any  otlifr  agoncy,  wo  owe  the  preserra 
timber  from  destructive  insects. 

Om;  of  lliu  large.'  woodpockert  familiar  tocvcr^'ono  is  the  llfcl 
gnlden-wirig-<*(l  v;oofi\HH-\ii.>r{f'ola/)tt:Jt  aiirittw* — fijir,  3),  which 

I  ally  dldlrihuU^d  throughout  tlie  United  Stut«a  from  tho  AtJanlic  O 
the  Rocky  Moantaius.  It  is  there  roplacnl  by  the  rc<i-»haftf<l 
{O.  ntfer  «>//irjjv),  which  extends  w<«tWBrd  to  the  Pnoilic.  T 
species  are  as  nearly  tduntical  in  foo*!  habits  as  tlieir  r&spective  en 
ments  will  allow.  Tho  flickers,  while  gennin«  woodpetJcore, 
Honipwlwit  in  hsbits  from  tho  rest  of  the  fimtily.  and  aro  frwqi 
Hccn  •tPwiThinjj  for  fm^d  upon  thp  ground.  Ijike  the  downv  jujA. 
: 


iroodpockflM,  they  feed  upon  wood-boring  grubs  and  ant^  b 
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■  of  nnts  eaten  In  much  grealer  than  that  cntcn  by  the  other  two 
Of  tbe  flickers'  Ktoiiiiu-bM  (■Jtiimiiipd,  tliitsr  wm-e  completely 
rilh  ants.     Two  of  thentt  rarh  cont:iinc]il  mom  thnn  S.iXiO  indU 
wliilo  Um>  tliinl  rontainwl  fully  5,)XI0.     Tlitwo  ant«  belong  to 
which  live  in  the  f^round.     It  is  tbihso  ia»ect6  for  which  the 
b  searching  wbon  it  ninn  About  in  the  gmis,  althoii^'h  some 
3p[»n)  alHD  are  then  UUtcn.     Tlie  habtt  of  the  tlickt>r  uf  )ieckin]{ 
building  HoniPtinu's  prwitly  luimiyu  his  human  friemlK.     This 
|iis  partti^ularty  mitici!a.blB  in  tlio  Culifuruia  ittK^t-JvM.     Obst-rva- 
shown  Ibat  tbv  objc-ct  of  the  work  u  to  obtaiu  shelter  for 
iter.    In  tho 
lost  of  tho 
ers  are  migm- 
y,anilon!yBfew  f  Tr  \i      {  \  ii 

laiDBttheNorth  ^^^^^ 

ero  %  shelter  is  ^^^■Cr'.it. 

ressary.  These 
w-rutlytindadHfe 
tn-aL  in  the  btil- 
f  tree  in  which 
If  nested.  In 
Jifornia,  how- 
tr.    where    the 

ds  dn    not    mi-     ''^S^^WiHb^HISHP^O    1 
lie,  I  rees  are  uot 
abundaut  as  in 

^    EaHt,  and   so 
iildinga    are 

DUglit  into  ro-  r  \)  W^MfMtWI'k IWt/ 
Isition  and  boles 
p  drilled,  ii!iiially 
Her  the  ea%-e8, 
jtero  H  Nnuf;  re- 
nt fur  the  night 

ifound.    Often  a  dozen  holes  may  lie  seen  in  one  building'.     Barns 
[other  outbuildiugs  arc  iisnally  selected,  thou{;li  n  ehitroh  is  sonie- 
nes  U)«d. 
■The  red-b<>sded  woodp<?cker  (Jfi-I^nrrjus  mjthrocephalHS — fig.  4)18 

Bkoowti  east  uf  the  Kocky  Mountains,  but  i»  father  rare  in  Nvw  Eng- 
Dolike  some  of  the  other  species,  it  prefers  fence  posts  and  t4'.lc- 
b  \K>\^s  to  trt'ua  ha  a  foraging  ground.  lUt  food  thert*fi>ru  nittur- 
kr  diSers  from  that  of  tbo  preceding  species,  and  con»i»Ut  largely  uf 
lit  beetles  and  wasp^,  which  it  fTc«|Ucntly  captures  on  the  wing,  after 
i  fttitliiu!!  «f  (lycjiIcbiTs.  GrHs,slnip[K!rs  a!w>  fonii  iiii  iinportiint  part 
io  food.     Tbe  redhead  ha^  a  pciuliar  habit  of  jielcctiug  very  largo 
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eonsulcrabic  portion  uf  ita  diet.  In  sodio  cases  Iho  trees  arc  injured 
W  being  thua  puncturod,  And  clio  in  a  yctir  or  two,  but  since  oom- 
nralivfly  fowm-o  t>iiurhpd,  the  dunmjje  is  not  groat,  it  is  probuble, 
noreovcr^  thnt  tli«  bin!  fully  cotiipeusatos  forttii^  injury  by  tbo  iosocta 
it  toniiumes. 

Tbe  Tegetable  food  of  Koodpockcrs  !»  vuriod,  liut  consists  )ar(;ely  of 
small  fruits  and  berrien.  Tlio  downy  tind  h:iiry  wtM>dpcck(.'i'&  cat  such 
(mils  119  dogwood  and  Virginia  creeper,  totretber  with  the  wetb  of 
poison  i^'T.  sumnc,  and  a  few  other  shrubji.  The  flicker  also  eatsagrcttt 
■tny  HUKill  fruits  and  the  seed»<  of  ft  considrnLbto  t:unilK<r  of  Hfanibs  ■ 
ud  weeds.  Kune  uf  the  three  s|K>4.*ii?H  in  much  giwn  U*  I'titing  eulti- 
tiled  fniitK  or  crops.  The  n-dliiiatl  has  Iwen  ai-cusvd  of  e^itin^r  tho 
hrgcr  kiuda  of  fruit,  such  iva  uppleii,  and  hIsu  of  taking  couMklvrable  ■ 
com.  The  stouuich  cxuniinutions  .<<liow  lliut  to  ^omv  exU-nt  the»o 
ciitigcs  arc  ituLt<tuiiliatt.-d,  but  tluit  tltu  Uubit  h  not  prtvaliMit  cnoujjh 
lo  cause  mach  dunagc.  The  bird  is  quite  fond  of  muj^t,  cspccinlly 
Wccbaut8,  and  whon  these  nut^  nro  plentiful  it  renmin»  north  nil 
vinler,  instead  of  niigiiiling,  ns  is  its  usu»l  custotii.  Ilulf  the  food  of 
tteaapsacker,  aside  from  sap,  consists  of  vegetable  matter,  largely  ■ 
berries  of  the  kinds  already  mentioned,  and  also  a  (iimntily  of  tho  inner 
wrk  of  trees,  more  of  which  i-*  eaten  by  this  8[*cies  than  by  any  other. 
Tbe  woodpeckers  seem  the  only  agents  which  can'iiucccssfully  copo 
with  certaiD  insect  enemies  of  the  forests,  and,  to  sonie  extent,  with 
tlxKieof  fruit  tretst  also.  For  this  rcasou,  if  for  oo  other,  they  iibould 
^  protected  in  every  poHsible  way. 


liiri 


THE  IflOHTUAWZ  (OJionleilca  'virBmioatts). 

The  nigbthawk,  or  bull-bat,  may  be  seen  most  often  iwaring  high 
'  in  tho  afternoon  or  early  evoniug.     it  ne>;ts  upon  rocks  or  bare 
'knolls  and  flat  city  roofs. 

Its  food  consists  of  insects  taken  on  the  wing:  and  no  greetly  is  the 
[binl  tbat  when  food  is  plentiful,  it  61ls  its  great  stomach  almost  to 
[bursttDg.  To  ariiccrtain  tho  character  of  the  food  taken  nearly  100 
ritouacha  wore  examined,  with  interesting  results.  One  of  tbe  most 
coQspicuous  elements  was  Hying  ants.  Remains  of  these  were  found 
fo  36  stomach»}  iu  24  of  which  thu  number  ranged  Trom  30O  to  1,8U0. 
U'hilc  aula  Itave  at  tiitnv  a  useful  fumtiun,  tlicy  are  for  the  most 
barl  annoying  and  harmfid  iii«>etri.  It  is  evident  that  they  would  be 
tuueb  more  numcrou.'t  thun  they  are  were  not  their  ranks  so  severely 
thinued  by  the  attacks  of  tho  nighthawks.  Moreover,  these  ants  are 
^Ucdat  tbe  moat  important  cpinrh  of  their  lives,  when  they  are  pri-'par- 
bg  to  propagute  their  kind, and  when  the  deathof  every  female  means 
uo  lovis  of  hundreds,  or  perbaixd  thousands,  of  the  next  genemlion. 
|n  this  work  nighthawks  rank  upxt  to,  or  even  with,  the  wfxKliieckers, 
Ihe  acknowledged  ant-eaters  among  birds,     it  is  estimated  Uut  the  87i 

t- 


I 


9t(>inH<^!hs  cxninined  contHin(<d  not  1i;kr  than  S0,000  anbi;  himI  the 
wcrf!  ni>t  half  of  Uie  inni^vl  iwntetitji.  (inL*sliO|)per.s  aix'  another 
important  artidu  of  tin;  utglttluiwk'*(did.  Out!  Mtciumcli  canUiiDi-tl  the 
remains  of  60  individuuU,  prolmhiy  t.bc  refuse  of  si'rvcral  mi.^il;^,  as  tin 
yiwa  uf  tbn  inKcct:^  were  thu  principal  rum:uii.<T.  Auotbor  ntoaiacli  i«n- 
taiued  38,  another  23,  and  still  another  19.  The  last  wore  inostlj  onlirc. 
They  serve  to  show  how  much  the  stomach  of  a  nightbawk  can  hold. 
Many  other  stomocbx  eontjiincd  smaller  nunibcr^  of  these  ias>_-ct4. 
May-boetlea  (Lachnosterns)  were  found  in  a  number  of  ntomachs.  Oiiq 
held  the  remains  of  34,  another  23,  and  a  third  IT.  Several  other 
stomach^s  contained  le^s  numbers.  Besides  these,  many  other  injurious 
or  annoying  insects  wore  found,  but  mostly  in  smaller  (guantities.  One 
bird  had  eat«n  three  Colorado  |>otiito  beetles;  several  bad  titken  both 
the  striped  and  spoLUrd  sijuiiiib  beetles.  Many  other  le»«  known  Iwl 
injuriou!)  beetles  were  found,  one  Ktomach  containing  no  lens  tJian  IT 
different  spircics.  Bug^of  the  chinch-bug-  family  were  found  in  very 
i-ousiderablu  uumbBrs,  ihou^h  the  chinch  hug  itself  w»k  not  oIw*T\eii. 
Iveaf  h(fpper.t  were  aI?o  eaten  in  con»id<!nible  numbers.  Many  nttmmcfae 
frero  nearly  filled  with  somo  soft-bodiod,  dipterous  insects,  allied  to 
fliosrjuitoes,  but  not  further  identified. 

From  those  glimpses  of  the  food  babit-ttof  the  uigbtbawk  it  iv  evident 
that  it  is  one  of  our  most  useful  birdx. 

THE  SINOBI3U>  jiyr&anus  tjTftniiiu). 

The  kingbird  (fig.  C,)  is  essentially  a  lover  of  the  orchard.  It  bitcd^ 
in  the  Statcw  eaert  of  (ho  lltwky  Mountains,  and  le^^  commonly  in  ttip 
Great  Ba^in  and  on  the  I'lu^ilic  eua>>t.  ltd  antipathy  fur  ha\vk>«  anil 
crows  ia  well  known,  and  for  this  reason  a  family  of  kingbirds  is  x 
desirable  adjunct  to  a  i)oultry  yard.  On  one  occasion  withiu  the 
knowledge  of  the  writer  a  hawk  which  attacked  a  brood  of  young 
turkeys  was  pounced  upon  and  (*o  severely  buffeted  by  a  pair  of  kiny- 
bird^  whose  nc^t  was  near  by  that  the  would-be  robber  was  },'lnd  to 
escape  without  his  prey.  Song  birds  that  nest  near  the  kingbird  a 
similarly  protected. 

In  its  fo««l  babits  the  kingbird  is  Iai*gely  insectivorous.  It  is  a 
flvftttt^hcr  by  nature,  and  takes  on  tho  wing  a  Isrge  part  of  its  i 
It  does  not,  however,  confine  itself  to  this  method  of  bunting,  but  picks 
up  some  insects  from  treiis  and  weedis  and  even  de-^^-nnds  to  the  ground 
in  !*e-Mr<.h  t>f  myriapoda  or  thousand  legs.  The  chief  complaint  agaioat 
the  species  ig  that  it  preys  largely  upon  honeybees;  and  this  charge  b 
made  by  both  j)rofeiatonal  boo  keeper:^  and  otherH.  One  bee  i-ai^M^r  in 
Iowa,  8UNiH?cting  tiie  kingliirds  of  fmnling  upon  his  bees,  shot  »  nunilier 
near  his  hives;  but  wlien  the  stomachs  of  thn  binl.t  were  exauiiuiKl  by 
an  expert  entnniolojfist,  not  a  trace  of  honeybees  cniM  bo  found. 

Jill  exuuji nation  of  420  atomaclis  collected  in  various  parts 
M 
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(Kitry  WBs  irawlo  by  tho  Biolojjieal  Survey,  but  only  H  were  found 
iesontain  remains  of  ImncyUptt^.  Tn  these*  14  stoniaclts  Lhoro  woi-c 
1.11  50  honoybees,  of  whicli  4*i  won^  drones,  4  wero  oortoinly  worker**, 
L  the  remiiining  6  were  too  I>a(]ly  broken  to  bo  ideotifieii  as  to  sex. 
rhe  innect'^  that  constitute  the  grent  bulk  of  the  food  of  the  bird  arc 
clous  species,  largely  beetles — May  Iwetles,  click  beetles  (the  Inrrs 
Which  ar«  known  as  wire  worms),  weeviln,  which  prey  upon  fruit 
k  f^nun,  and  a  bo^t  of  oUiert<.  Wa^jw,  wild  bei>}^  and  iint«  aro  con- 
■ououf)  Btetut-ntK  of  tho  f»>od,  far  outnumberinjr  tho  hivo  bees,  Dur- 
C  Buniuier  many  g'i-assbup]>en!  and  crickets,  as  well  as  lecif  hop])f>rH 
d  other  bufTK,  an;  iil»u  uaten.  Auiouf;  the  flieii  in  tiitr  HtomiUThx 
koiinecl  were  n  iiutuber  uf  robber  flies — iusectrt  wbidi  pn^y  largely 
km  other  in»*cct«,  especially  boncybcea,  and  which  are  known  to  corn- 
it  in  tht^  way  extensive  depredaliooa.  It  is  tbua  evident  that  the 
Klgbird  by  destroying  these 
las  actually  does  good  work 
t*  lbi>  apiarist.  Tbo  nineteeu 
bber  flirs  found  in  the  ntoni- 
hs  may  be  ronsidiriHl  inoro 
aia  an  ti{uivalent  for  the  four 

Er  honeybccsalready  men- 
.  A  few  cnterpillArs  nre 
.  mostly  belonijing  to  the 
roup  commonly  known  as  cut- 
pmiH,  all  the  «]M;cics  of  wliirh 
%  harmful.  About  l<i  \n'r  cent 
'  the  food  consists  of  &mall 
Uv«  fruits,  compridng-  twine 
comninn  sppoies  of  the 
Bidp-s  nml  ibicketi^i,  such  as 
t^wood  berries,   elderberries, 

id  wild  i^rspfts.  The  bin!  is  not  rf*porte(l  as  eating'  cidtivat^d  fruit 
an  iDJurious  extent,  and  it  is  very  doubtful  if  this  h  ever  the  case. 
Throo  pointii  scorn  to  be  clearly  establiahod  in  regard  to  tbe  food  of 
<«  kin^rhird — (I)  that  about  00  jH-r  O'nt  consists  of  inseoli),  uiootly 
juriouH  Bjiwios;  {'^)  that  ihw  alli'ged  habit  of  proyinif  u}ion  boney- 
Ws  U  much  less  prevalenL  than  bnM  )>efn  Kupposed,  and  prolwbly  d(K» 
>t  result  in  »ny  ureat  damag'tt;  and  C^)  titat  tim  vegi^table  food  ri^n 
B^aluiutit  eiitirt^ty  uf  wild   fi-uits   which  Imve  no  wamoniic  value, 

||V        TU£  ARKANSAS  KIWQBIRD  (Tyrannai  vorticalia). 

iThe  Arkansas  kingbird  of  tbe  wsHtt-rn  United  States  I»  not  90 
imeatic  in  its  habits  as  its  ensteni  relative,  preferring  to  live  luiiong 
«  scattering  oaks  on  the  lonely  hillside,  ivther  than  in  the  urcliard 
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iboul  the  ranch  buildings.     The  work  it  does,  however,  ]n  tbi?  dftstnio. 

tion  of  noxious  insects  fully  c<|ii«ls  that  of  any  memlwr  of  its  faiiiiiy. 

^_Like  other  flycatchers,  it  subsists  mostly  ii[}on  insects  titkcii  iu  iiiid- 

^fair,  though  it  eats  quite  a  ntimtmr  of  grastibopporfl  thai  am  ])rolnl>ly 

F      taken  from  the  ground.     The  hulk  of  its  food  consists  of  Ik^IIcs.  bug» 

I       iHcmiptera),  wasps,  and  wild  bees.     Like  its  eastern  rcprescnuitivfe, 

t       it  liftH  iieen  accused  of  feediug  to  an  injurious  extent  upon  the  honey- 

I       bee.     In  an  examinatioD  of  G2  stomaehs  of  this  bird,  great  care  noa 

^^takiMi  to  identify  erery  insect  or  fragment  that  had  any  I'esemblance 

^Hlo  a  honeybee;  as  a  result,  30  honeybees  (Apis  vifi^ca)  were  iden- 

*      tiGed,  of  which  2!t  were  males  or  drones  and  1  was  a  worker.    Tbeea 

I       wore  contained  in  four  stomachs,  and  were  the  sole  contents  of  tlire«4 

itk  the  fourtli  they  constituted  OQ  per  cent  of  the  food.     It  is  evident 

that  the  btH>-eatin^'  habit  is  only  uccuKionul  and  M'cidcntal,  rather  thu 

habitual;  and  it  ut  also  evident  that  if  this  ratio  of  drunes  Lo  workcn 

were  maintaiaed,  the  bird  would  be  of  more  Ixmctk  tliau  harm  to 

^Htlie  npiary. 

^H  The  Cassin  kingbird  {  T.  vocifrmne)  luui  a  uioro  ttoutherly  nuigiB  tbai 
^Hthi;  Arkansas  Bycatchcr.  KxatuinatJon  of  a  number  of  stomachs  shows 
^^  that  iti*  foo*l  luibit^  ore  similar  t«  l]n>*e  of  the  otbert!  of  the  group.  In 
,  thvir  food  habits,  stl  of  the  liingbirds  arc  of  the  greatest  importaiwB 
the  farmer  and  fruitgrower,  as  they  destroy  vast  numbers  of  hanu* 
ful  iiifiecte,  utKl  do  no  appn-ciitble  damage  to  any  product  of  cultivstioD. 

TH£  PH(EBE  (Snyornia  pliobs).  gk 

Among  the  early  s^pring  arrivals  at  th»  North,  noncafe  more  weloom* 
than  the  phcelie  {fig.  T).  Though  naturally  building  it.K  nest  under  ao 
ktrerhangingcliflT  of  rock  or  earth,  or  in  the  mouth  of  a  cave,  it«  prefer- 
'ence  for  the  vicinity  of  farm  bnildingN  in  w>  marked  tJiat  in  the  more 
thickly  Kicttled  parte*  of  tliu  t-ountry  tlic  bird  is  .M-.Idnni  seen  at  any  great 
distaoco  from  o  farmhouse,  except  where  a  bridge  spanning  a  ntreain 
atfords  a  sccuro  si>ot  for  a  nest-  Its  eonlidtng  disposition  renders  it 
a  great  favorite,  nnd  consequcnlly  it  is  seldom  dii^turbed.  It  breeds 
throughout  the  United  States  east  of  the  Great  Plains,  ami  wintera 
from  the  South  Atlantic  and  Gulf  States  southward. 

The  ph<ebe  subsists  alaiost  exclusively  upon  luacctj,  most  of  whirh 

arc  caught  upon  the  wing.     An  examination  of  156  etomachs  showed 

that  over  93  per  cent  of  the  year's  food  coasista  of  insecta  and  spiders, 

while  wild  fruit  coo«tilutee  the  remainder.     The  inflects  belong  chiefly 

noxious  species,  and  include  many  click  beetle.4,  May  lieetlcs,  and 

rceviK     In  their  season  grasshopjiers  are  eaten  to  a  considenibla 

Xtcnt,  while  wasps  of  various  spc^;i(•^^,  many  (lica  of  s{>ecieA  tliat  unnoy 

cnttle,aodafew  bugs  and  spiders  ar*i  also  eaten  regularly.     ItisuvkleDt 

Et  a  pair  of  phcebcs  must  materially  reduce  tho  number  uf  iusecU 
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Kor  a  garden  or  Beld,  a^  the  bird.s  often,  if  not  always,  raise  tvO"! 
broods  a  year,  and  cnrli  lin>ocl  nunif«»r.-<  from  four  to  six  youag. 

Thcro  is  hardly  a  iiii>n>  UH(>ful  sjHfcit'jt  iilnrnt  the  farui  Uuui  (bo  pba>be, 
nd  it  stionUl  rewivt;  ovcry  I'lK-wiini^i'iiicnt.  To  furiiiali  uestiiiy  boxes 
Is  unnecessary,  as  it  unuully  prcfurs  a  muro  op«'n  sitJiatiuti,  liko  a 
Atd,  or  a  ttook  nnder  the  cuvcs,  but  it  eibould  b«  protected  from  cats 
iod  other  maruudcrs. 

TSE  BIjAOE  PHCEBE  (Sayoriiis  nigricaiiB  samiatrm). 

The  blnek  pbtKbo  Is  fuuud  from  Tuxa^  west  to  the  Pacilic  C0Mt,i 
which  it  occvpicK  iim  far  iiortb  as  M'asbinjfLou,  lepliieing  through  most 
of  this  region  the  comnton  or  ca^tcru  form.    It  has  the  same  habits  aa  _ 
Ibe  eastern  phoDbc.  both  as  to  iu  fowl  and  its  selection  of  a  Deutitif;  I 
lite,  prcforring  for  tliis  purpose  sonip  stpurturo  of  man,  a^  a  shed, 
or,  bettor  slill,  a  bridge  over  a  stream  of  water.     Tlie  preference  oi 
tbe  black  phoebe  for  the  ^^  fl 

riciiiity  of  water  is  very  pro- 
aoiujce<[.  The  observer  will 
•Ivaya  6nd  one  at  a  f>tr«ani 
or  pool  aad  often  at  a  water- 
in;  troufth  by  tbe  roudHide. 
Il careful  study  of  (be  habits 
of  the  bini  >bnws  that  it  ob- 
hjiis  a  large  portion  of  itA 
f<ucl  about  wet  places. 
While  camping  bci?ido  a 
itrcam  in  California  the 
irriter  took  some  pains  to 
observe  tbe  habit*)  of  the 
black  pbiubes.    llio  nesting 

Ksson  was  orer  and  the  birdo  had  nothing  to  do  hat  eat.  This  they 
appeared  to  be  doing'  all  the  time.  When  firet  observed  in  the  mom- 
itng,  at  llio  Gret  glimmer  of  daylight,  a  phwbp  was  always  found  Hitting  _ 
from  rock  to  rotik,  although  it  was  so  dujiky  tbat  tbe  bird  could  hardly  f 
W  seen.  This  urtivity  was  kept  up  nil  day.  Even  after  supper  waa 
toaten  and  it  was  bo  dark  that  notes  were  written  by  the  aid  of  the 
camp  Gro,  the  phoebe  wils  still  engaged  at  hit*  work  of  in^icct  collects 
ing.  though  it  was  difficult  to  und«nttand  how  it  could  catch  Imteets 
when  there  was  soarcely  light  euough  to  see  the  bird.  It  may  not 
have  been  the  same  bird  thai  worked  from  dawn  to  du^k,  but  thera 
Was  some  individual  of  the  species  always  bufij';  and  an  exploration 
6f  the  BtreaiD  up  and  down  showed  tliat  every  portion  of  it  waa 
patrolled  by  a  pluebe,  and  that  each  one  apparently  did  not  mngu 
DTermore  tbuti  13or  13  rodji  of  water,  and  that  some  t'  < 
UwBQ  would  be  seen  near  together. 
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This  kiiid  of  olMcrvaUon  atoDc  id  aufficicot  to  conrlnce  any 
able  jjcreon  that  the  number  of  insects  deetrojed  in  a  year  by  the  bl 
pbiL-bc  i.^  enormous.     Fortunately,  iha  examination  of  stomachfl 
supplemented  obigtrrution  in  tha  field.     Of  tho  Hi)  stoimich-t  Axomii 
every  ono  contained  inscotn  as  tbe  great  bulk  of  the  food.     Only  It 
contained  any  regntablo  food  at  all,  luul  in  nac:wown.s  itaconsidcrabia  , 
part  of  ttie  contents  of  tho  Htoniarli.     Tlic  insircltt  tut^m  wero  most 
WMspSf  bnga,  and  flics  {llymcnnptera,  llcmiptcra,  and  Dipten), 
many  Iwetles  were  also  de«froyed.     Orasshoppers  did  not  appear, 
a  fe^x  traccti  of  crickets  were  found.     Dragon  flics  bIho  were  eat 
This  last  il«m  illuetrBtcs  tho  fondness  of  tho  spocica  for  tho  neigM 
bood  of  water.     The  vegetable  matter  eaten  consisted  chiefly  of 
wiid  fruits  of  no  economic  importance. 

THE  BLT7E  JAT  (Cyanoeitta  crUtate). 

The  blue  jay  (fig.  8)  i»  a  common  bird  of  the  United  States  cnsti 
the  Great  Plains.     Throughout  tlia  year  it  rnmaing   in  most  of 
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range,  though  in  tho  Northern  Slat&i  it«  numbers  are  aompwliit 
nxiuced  in  winter.  During  spring  and  aummer  tho  jay  is  furiH!d  to 
becomo  an  indusitrious  hunter  for  insec(«t,  and  18  not  so  conspicuous  i 
fcnturc  i>f  the  landscape  as  when  it  roanu  the  txjuntry  at  will  aftt'r  the 
carts  of  the  nesting  season  are  over.  Ornithologists  and  field  oliwrrv- 
ers  in  general  declare  that  a  conaiderablo  part  of  it.s  fi>od  in  spring  and 
irly  summer  contiists  of  the  eggs  and  young  of  small  birds,  and  .son» 
irmeni  accuse  it  of  HUaiUng  com  to  an  injurious  extent  in  tho  fall. 
hiJe  doubtless  there  Ia  much  tnith  in  tbe^u  accu-sations,  tbcy  have 
almoMt  certainly  been  exaggerated. 

In  an  investigation  of  the  food  of  the  blue  jiiy  300  stomachs  wue 
examined,  which  showed  that  animal  matter  comprised  24  per  cent  i 
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t»eotal^lc  maLt^r  76  p«r  cent  of  tha  bird's  dictt  Special  Hearcb  wiu 
mAn  for  trmcf«  of  birds  or  hirds'  eggs  in  the  HUimuchs,  with  the  result 
hat  shclU  of  muzW  btrdH*  »gf^  vri^ni  found  in  thrae  and  tbe  i-^uiaitui 
f  young  biriLs  in  two,     Buch  ncjjiUivo  fvidt'ncc  i'*  not  »ulEc-i«ot  to 

itrovert  the  great  wbah  of  t»<limonr  upon  th'vt  [xiintv  ulthougli  it 

'ire  that  the  bubit  iB  not  so  widcsprcMl  im  bcliovcd.  Bt'sidojs  birds 
nd  their  eggs,  tlie  Jav  cots  mic«,  flub,  gBUmiind(>r!»,  enaiie,  and  cnista- 
leans,  which  alto^'ther  c-orwtjtato  hut  little  more  thiin  I  prr  <*enio(  its 
liet.  Tfao  iDSPct  food  in  made  up  of  bf>f>t!c8.  f^nuuboppent,  cntorpillant, 
od  a  (ow  species  of  other  orders,  all  noxious,  except  some  3J  piTcent 
pf  prodaceous  beetles.  Thus  wometbing  more  than  li>  per  cert  of  ihe 
vbolu  food  eonslHti}  of  harmful  inseetn.  In  August  the  jay,  liku  many 
oUier  birds,  tuma  its  attention  to  grasBboppeTs,  -which  coasUtute 
daring  that  month  nearly  one-lifth  of  itg  food.  Al  this  timo,  also, 
most  of  the  other  Doxioun  in^ect^t,  ioeluding  oatt>rpillaiH,  are  consumed, 
though  boetleti  are  «ateu  chiefly  in  spring. 

The  regulable  food  lh  quite  varied,  but  the  itt_>Di  uf  most  interest  ia 
pain.  Com  waa  fouud  in  70  stomachs,  wheat  in  U,  and  oats  in  2— all 
^HBtitutiutrlUpercentof  the  total  food.  Com  is  evidently  the  favorite 
psiu,  but  a  closer  inspection  of  the  record  showg  that  the  {jreater  part 
nst^tcn  daring  the  6rst  five  months  of  the  year,  and  that  very  Httio 
Vu  taken  aftf^r  May,  even  in  harvest  time,  when  it  is  abundant.  Thia 
^icatea  that  moeM.  of  the  com  U  glenned  from  tiie  fi^ldsaftor  liarveat, 
except  what  is  stolen  from  (iribs  or  gatliered  in  May  at  pUinting  time. 

The  jay's  fovorite  food  ih  mast  (i.  ty.,  acoro^,  chestnuts,  chinquapias, 
otc.).  which  was  found  in  2<H>  of  the  SOT'  ntomachs,  and  amounted  to 
ttwo  than  i2  percent  of  the  wboio  food,  la  September  corn  formed 
is  and  mast  S&  per  vout,  while  iu  October,  Novecuber,  and  Decctober 
com  dmppc'd  to  an  almtMt  iu»ppreciablL>  quantity  and  ma»t  uniuuntcd 
U)M,  8i!,  and  83  per  cent  in  the  tbn-e  nionlbn,  respectively.  And  yet 
ifi  these  moutlis  corn  Is  abundant  and  everywhere  easily  acces«ble. 
The  other  elements  of  food  con.sist  of  a  few  seeds  and  wild  frvitai, 
Mnufig  which  {^mpi-s  atxl  blackberries  predominate. 

TBS  FACIFIO  COAST  J&78  (Apbelocoma  califomloa  and  CTanocitta 

BteUeri). 

In  California  atKl  adjacent  Stateij  two  species  of  jay»  are  mueb  in 
Bvidenc»  under  several  more  or  le**a  wull-miirked  fonuH,  Stuller's  jay 
aael  re»euibleii  the  euHlurn  bird,  but  it  in  more  tihy  and  retiring,  and 
hpldoin  visits  the  orchard  or  vlciiiily  of  the  ranch  bui  IdingM.  Stomach 
Kxnmination  bhown  tliat  it.s  f(K)d  does  not  ditTvr  raditsUly  fn>m  Umt  of 
t«  eafitrm  conginicr.  As  i.t  llie  (-a.M:  with  ibat  bird,  a  very  con.sidor- 
Ible  part  uf  the  food  consista  of  mattt,  together  with  a  little  fruit  and 
lomo  iDs«ct8.  The  insects  are  largely  w&s|)d  and  also  some  iH^-tles 
iDd  grwshoppers.     Besides  most,  the  jay  uat«  bomo  grain,  which  ta 
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pTolffibl}'  waste  or  rolunteer.     So  for  aa  lite  writer  knows,  do 
pluiiits  are  nuidc  BgaiiiRt  this  bird.    Until  it  cball  l>ocoiuo  less  waiy. 
Lt  not  likely  to  trt^spas)!  to  a  serious  extent  upon  the  farmer's  prese: 

The  Oali/oniia  jay,  although  of  a  different  genus,  more  o 
rcscin]>l<«  itH  eastern  rolaUvo  in  its  food  habits  and  atitions.  It  f 
visits  the  stock  yards  near  the  ranch  building  and  the  orchards 
^fordeng.  As  n  fruit  stealer  It  is  notorioas.  On  one  occtision 
writer  sbot  seven  jays  from  n  prune  tree,  one  iift<*r  tlie  other,  leari 
tlie  dead  Iwdies  under  the  tmo  until  all  were  killed.  So  eager 
they  to  get  tbe  fruit  tliat  the  report  of  tho  gun  and  the  sight 
tiicir  dead  did  not  deter  tbera  from  coming  (o  the  troo  even  licfure 
fallen  ones  could  bo  picked  up.  Ju  orcliards  [noAnyoDsoroii  tbo 
sides  odjnoeot  to  chaparral  or  other  cover,  great  mischief  is  done 
this  birtl.  In  one  case,  an  orchard,  situated  on  a  piece  of  ilat  bolt 
land  in  n  ennyon  just  at  the  point  where  a  small  side  cunyon  or  nivlaa' 
opened  in,  was  tmder  olx*ei-vatioii  at  a  time  -when  the  prune  <;rop  was 
ri[)ening.  Jays  in  a  continuous  titreani  tvcre  Nccn  t^*  cximo  down  tho 
small  ravine  to  tli«  orrhard,  prey  upon  the  fniit,  and  return,  in  many 
cases  each  caiTjing  off  a  pnme. 

Fruit  stealing,  however,  iw  only  one  of  the  sins  of  the  California  jay. 
That  it  robs  bens'  nests  of  tbcir  eggs  is  the  universal  testimony.  A 
woman  wholived  at  themouthof  »  Nmull  ravine  told  me  that  one  of  her 
hens  had  a  nost  under  a  clump  of  hushes.  Every  day  a  jay  cnme  to 
a  tree  a  few  rods  avray.  When  it  heard  the  cackle  of  tbe  ben  anuounc- 
ing  a  new  egg,  it  flew  at  ouco  to  the  neat.  At  tbe  same  time  the  mis- 
tresiS  of  tbo  hout^c  hastened  to  the  epot  to  secure  the  prize,  but  la 
most  cases  tbo  jay  won  the  race  and  gi»t  the  egg.  Tliia  is  only  one  of 
many  similar  cases  recounted.  Tbe  jays  have  learned  just  what  the 
cackle  of  tbe  ben  means.  Anothrr  (-a>«  mon*  •mHuus  i.i  that  related 
by  a  youug  man  engaged  in  raising  wbiti-  Icgborn  fowbi  on  a  ranch 
Hcvoral  miles  up  a  eanyoo.  Me  tmys  tliat  when  the  cbiclu  wore  vorj 
yOUDg  the  jays  would  attack  and  kill  them  by  a  few  blows  of  the  l>Mk 
and  then  peck  oi>en  tlio  skull  and  cat  out  the  brains.  In  spite  of  ill 
tbe  efforts  to  protect  tlio  chicks  and  kill  the  jays,  the  losses  in  IUb 
way  were  svrious. 

The  examiiiatjoii  of  tbe  stomachs  of  14L  Culifomia  jays  shows  that 
86  per  cent  of  the  contents  for  tbe  year  consisLn  of  animal  ntatter  and 
6i5  per  rent  of  vegetable.  AUliough  the  great  bulk  of  tbo  animal  food 
coneistfi  of  insccta,  tbe  remains  of  cj^hellH  and  bird-s'  twnos  appear 
much  too  often.  Tbo  insect  food  is  fairly  well  distributed  among 
the  more  <-omnion  ordcrsi,  hut  grasshoppers  are  slightly  tbo  mort 
numerous  and  constitute  S  per  cent  of  the  year's  food.  In  July, 
kngusi,  and  September,  however,  the  amount  is  14,  IS,  and  19  per 

ant,  Te.-*|icctivrly.     Four  ytcr  cent  of  the  food  consists  of  wasps,  bees, 
but  in  the  tbrou  luuutha  named  they  constitute  Id,  7,  and  9 
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eenl,  r«spectircly.     A.  worker  honcylwe  was  found  in  Mch  of  two 

AoutMrlut.     It  ia  rather  surprising  to  tind  n  bird  like  the  jay  (>ftl.ittj(  so 

SMDV  of  \hes^  tu^tivo  nnd  uliu^ivc  Insocts.     Ono  oxpct'ts  to  find  such 

iiwoi-t«  in  thp  diet  uf  u  flycatt^^^r,  but  hnrdly  in  that  of  a  jay.     Ttio 

KiuatmU'r  of  tlio  in««ct  food  w  pretty  evenly  distributed  among  beo--^ 

|b|h  bugH,  (lii'rt,  BDtl  mt<>rpillan<.     Eltrjfshella  were  found  ia  21  stoin-™ 

^^■6  and   liinU'  bouuA  in  &.     Six  atxfDiacbs  contained  the  tiuueii  of 

^BmnuiU  ntid  S  tbt>^  of  a  lizurd.    Ho  bird  has  a  worse  reputatioD  for 

^Kt  robbing  than  tho  e»sl«rii  jay,  and  yotout  of  300  8tomn<;hB  of  this 

gpeciGd  only  3  contained  cgpilieltw  and  2  the  Iwnos  of  binls.     This 

c<)m[>arison  serves  to  lihow  what  a  marauder  and  nest  thief  the  Cali- 

furim  jny  really  is. 

In  ltd  vegtitable  diet  this  bird  much  nvMmiblos  itA  eafttcirn  rotntire, 
tho  mo^t  retnurkablo  difference  being  iu  the  mutter  of  fniit  onlin^. 
With  {jreater  opportunities,  the  Cnlifomia  bird  Ixos  developed  a 
greater  appetite  for  fine  fruity  and  indulges  it  to  tbo  fullest  extent. 
KcQiaiuH  of  fruit  were  found  in  114  of  the  l-U  stomaehs.  The  per- 
cent for  lh«  year  is  only  Ifi,  hut  for  the  four  montlis  of  June,  July, 
Augu-t,  and  September  it  is  44,  33, 53.  and  25,  respectively.  Cherries, 
apricots,  and  prunes  are  the  favorites  among  tho  cuLbivated  frutt-s. 
Eldcrburries  arc  eaten  to  some  extent.  Grain,  which  ^aa  found  in 
18  Ftomachs.  amounts  to  6  per  cent  of  the  food  of  tho  year.  Pnicti- 
fal)\'  all  of  it  vnia  tnken  in  the  four  months  nhorc  nH>nlinned,  hut  it 
t<t  not  prolmblo  tlint  nuMrh  damage  is  done  by  the  jay  in  lhi.s  respect.  _ 
The  major  part  of  the  grain  was  oaU.  What  was  not  the  wild  variety^ 
waj*  probably  simply  Bcattored  grain  gleaned  after  the  harvest.  Mast 
m  eaten  by  the  Catifomia  jay  from  September  to  March  inclusive,  and 
cottstitutes  during  moot  of  ihac  period  one  of  the  principal  elements 
of  its  food.  In  this  respect  the  bird  ahows  a  remarkable  similarity  to 
tho  cotilern  jay.  A  few  weed  aceds  and  other  miiK-ellaneouM  it«!ma_ 
makiJ  up  tho  halaneo  of  the  vegetable  food.  ■ 

In  sumuiiug  up  from  un  economic  point  of  view  the  character  of  the 
fixxt  of  the  Cnlifomia  juy.  it  must  be  coiu:edcd  that  it  is  not  all  that 
could  be  wished.  It  hi  evident  that  the  tusto  of  Ibo  jay  for  birds'  eggs 
and  lino  fruit  u>  entirely  too  pronounced.  That  tho  bird  will  ever 
uuform  in  tho  first  rc-^pect  is  not  to  be  hoped;  in  the  ca^of  the  fruit 
^Bftlingi  it  is  probable  that  whiio  it  would  not  cease  with  a  reduction 
'  of  tho  bird's  numlwre,  it  would  be  so  lejisened  as  not  to  be  noticeable. 
At  the  present  time  the  species  is  superabundant  iu  California.  While 
the  natural  food  i^upply  of  the  bird  has  been  lessened  by  bringing  the 
wooiLt  and  brushy  canyons  under  cultivatioD,  the  same  an-as  have  been 
phinted  to  fruit,  and  it  is  perfectly  natural  that  this  should  Iw  h 
the  jay  aa  a  legitimate  souroo  of  food  supply. 
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THE  OKOW  (ComiB  amerLeuitts). 

There  are  few  binls  so  weD  known  aa  the  common  cr 
"most:  other  species,  ho  does  not  seem  to  [Iecnta.<w  in  numbeni  i 
poiiiitry  Iwx-omes  more  densely  populated.     The  crow  is  rai 
regarded  as  a  blackleg;  and  a  thief.     Without  Uin  da«ti  aod 
of  the  jay,  or  the  Iwld  savagery  of  the  hawk,  hv.  jh  accused  o[ 
raorc  misL'hief  than  either.     That  ho  does  pull  up  aproutiuy 
destroy  ehickena,  and  rob  liio  nests  of  small  birds  has  beeo 
proved.     Nor  are  tliese  alt  of  his  urns.     Ilo  is  known  to  rait 
toads,  salamanders,  and  NOme  small  snakes,  all  barmless  t:r«alur»1 
do  Bome  jfood  by  eating  insects.     With  so  many  cliarfjes  agaiiwl 
it  may  Ijc  well  to  hhow  wliy  he  nhould  not  be  utturly  i<oademnFiL 

The  exaniinatioD  of  a  large  number  of  stomocbs  shows  that 
bird's-nesting  habit,  us  in  tbe  case  of  the  jay,  ia  not  so  uoivrnt 
has  been  supposed.     Noitbcr  aii>  many  toadit  and  frogs  eaten. 
frogn  are  of  no  great  practical  viJue,  tbeir  destruction  is  not  i  w^rio«] 
mutt<:r;  but  toads  are  very  useful,  and  tlieir  coasuropttOQ,  so  fv  ui 
goes,  ma.>-l  i»e  counted   against   tlic  crow.     Turtle.-^,  crayfiaha, 
snaiU,  of  which  be  eats  ([uito  a  lai^e   nuniU'r,  iiisr  be  cons 
Dcutnil,  while  mice  may  be  counted  to  his  credit. 

In  bis  insect  food,  how*»ver,  the  crow  mnkcs  ninonds  for  tina 
rest  of  his  dietary,  although  evi-n  here  tJ>e  first  item  is  agaii 
Predaccous  beetles  are  eaten  in  somo  numbers  ibronghout  tht.>  s* 
hii  t  the  number  is  not  great.  May  Iwet  les,  "  dor-ljugs,"  or  June  1 
and  othei-s  of  thu  samu  family  constitute  the  principal  food  dn 
spring  and  early  summer,  and  are  fed  to  the  young  in  Jmmeu5ie 
titles.  Other  beetles,  nearly  all  of  a  noxious  character,  «n-  i-atm  loj 
congiderublc  extent.  Grasshoppers  are  6rst  taken  in  Jlay,  but  uoli 
lai-ge  numbers  until  Augtist,  when,  as  might  bo  expected,  they  fo 
the  leading  article  of  diet.  This  shows  that  (he  crow  In  no  cx«pt 
to  the  gcnrral  rule  that  most  birds  subsist,  to  a  lar^  extent, 
grasshop]>en  in  the  month  of  August  Many  bugs,  some  catvrpilUn. ' 
mostly  cutwomi.H.  and  domo  spiders  are  also  ratcn— all  of  thvm  either 
harmful  or  neutral.  Of  the  insect  dint,  Mr.  E.  A.  .S.hwQrz  »jj: 
"The facts,  on  the  whole,  speak  orcrwhclmingly  in  favor  of  thocHrt.", 

Probably  thii  moiit  importunt  item  iu  the  vegetable  food  of  Uw  CIV» 
w  corn.  By  pulling  up  the  newly  sprouted  seeds,  the  bird  renders  IliB- 
aelf  extremely  obnoxious.  Observation  and  experiments  with  taa« 
crows  show  that  hard,  dry  corn  is  never  eaten  if  anything  elw  is  to 
bo  had,  and  that  if  fod  to  nestlings  it  ia  aoon  di.<igorge«I.  The  naMia 
crows  resort  to  newly  planted  fields  is  that  the  kemela  of  com  art 
softened  by  the  moisture  of  tho  earth,  and  probably  bcconm  more  pJ- 
jitablo  iu  the  process  of  genuiiintioii,  which  changes  the  slareh  of  tl« 

Hn  to  sugar.    Crows  cat  cora  extensively  only  when  it  hua  bMO 
by  germination  or  partial  decay,  or  before  it  in  ripo  and  Btffl 


corn  I 

"in 

it.  is  prnhahk  tftas  a*  gtwtt 
0?w»  «ac  frHK  l»  MM*  «slnc»  tail  coatiBt  thi—ifrpu  K>r  tW 

to  wild  gpmmm^mtk  m  daipwvMd,  m  f«»,  wd  i««J»  o<  tU 
rprvnt  kisdi  aff  *■■«.     TWr  hsTc  aln>  s  l»bit  of  jampKiv  ftteovt 
rcrytfaiaf  wUtfa  apfmn  vateUt,  aiVMH^r  «hM  food  b  Hmn*. 


eetimatinc  tbo  ecoDOOiir  Htattu  of  ihn  cwm,   (lin  (ilril   nliotilil 

ivpinuch  credit  for  th«i  iii*-«!/t  wliich  It  i|<-»lni/i>.      In  rim  iii'*r» 

thickly  Mttled  [wn^  of  ilic  w^untrr  it  |»roUM/  tlrmm  uwrn  ifrurl  tl*Nii 

harm,  at  least  wfaf-n  oHioary  prr'aotfAiw  «rfi  Uk«»  !/»  frr'tWt  ^frfitiff 

poultry  atwl  newly  (Jurted  wrn  aigtitui  llx  dvpndMlMM. 

THE  BOaoUVS.  OK  UCEBIB2>  cnollrtiwjf  mryttvyrmt. 

The  boboiiuk  (fip.  »>  m  a  cuMMnrm  MioMwtr  t^iAmt  "f  " 

SCaCaa,  Dorth  of  aboot  laliMda  «r>,  airf  f mm  W^  f.ftffWA 
tbe  Gnat  Phian,  wtatavfiig-  iMfond  <*/  .  #,     f« 

En^loDd  tbm  an  Uw  bb>fa,  tf  a»y,  •/<**, 
pbtften;  b  the  Soi^  ana*  «•  «Vmk  h«»: 
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hwpod.    The  bobolink,  ontcring  Uio  United  States  from  the 
a  time  wbcD  the  rice  fields  are  freshly  sown,  pulls  up  the  joong  | 
and  feeds  upou  the  seed.     Its  sta^*,  however,  is  not  long,  uid' 
hastens  to  the  North,  vhere  it  is  welcomed  ns  a  herald  of 
Piiring  its  sojourn  in  the  Northern  States  it  feed^i  mainly  upoal 
and  small  seeds  of  useless  plants;  but  while  rearing  its  young, : 
t^Dstttute  it6  chief  food,  and  almost  the  exclu^irc  diet  of  its 
After  the  voung  aru  able  to  fly,  the  whole  family  gathers  into  i 
floc^k  and  begins  to  live  atmotit  entirely  upon  vegetable  food.- 
com;ist«  for  the  moHt  part  cif  weed  Hoed^i,  since  in  the  North  i 
do  uot  appear  to  attack  grain  to  any  great  extent     They 
oats,  but  tboir  tttomocha  do  not  reveal  a  great  ipiantitj  of  thisj 
other  gnun.     As  tlic  season  advances  they  gather  int«)  largei 
and  move  southward,  until  by  the  end  of  August  nearly  all  Li 
tlieir    br«eding  groundji.     On   their   way    they    frequent   the 
roarsheti  about  tbe  niouthii  of  rivers  and  on  the  Inland  wBt«nsof 
coaat  region,  and  subsist  largely  upon  wild  rire.     After  lenviag 
Northern  Slates  tiiey  arc  nimnionly  known  an  m>d  birds,  and 
ing  very  fat'  arc  treated  tta  game. 

In  the  latter  {»trt  of  August  the  bohulinka  begin  to  nrrive  on 
rice  lields,  and  during  the  next  month  make  bavoc  Id  the  ri| 
crop.     It  i»  unfortutiatti  that  the  rice  districts  lie  exactly  in  the  ti 
of   tbcir   full    migmlioQ,  sinco   the   abundant    supply    of   tctoA 
offered  has  undoubtedly  served  to  attract  them  more  and  mot 
most  of   the  Northern-bred  birds  arc  concentrated  with 
effect  on  tbe  southeaiit  coa^t  when  the  rire  ripens  in  the  foil, 
ftonual  loss  to  ri<je  growers  on  account  of  bobolinks  has  been  cat 
at  $3,000,000. 

THE  BEDWINOCD  BLAOEBI&D  (A«el&Ius  ph«iijc«us>. 

The  redwingod  or  swamp  blackbird  (fig.  10)  in  found  all  over 
United  .States  ami  the  n-gion  inimediolcly  to  the  north.  While- 
uion  in  most  of  it«  range,  it-s  distribution  is  more  or  less  local, 
on  acoountof  it»  partiality  for  swamps.  Its  neet  w  built  near  vtami 
water,  in  tjill  grass,  rmthcs,  or  bushes.  Owing  to  ibU  peculiarity ' 
bird  may  lie  atM>ent  from  large  tractaof  country  which  afford  not 
ur  murslu^  suitable  for  nesting.  It  usually  breeds  in  larg«  coliinini, 
though  single  families,  consisting  of  a  male  with  several  wivea,  cMf 
bo  found  sometimes  in  a  small  slough,  where  each  of  tbo  feouli^  bulldi 
her  nctft  and  rears  her  own  little  brood,  while  her  liege  lord  displijft 
hi><  brilliant  colors  and  strut^y  in  tho  Hunubiue.  lu  tb*^  up]>er  Mi>M^ 
sippi  V&lloy  the  sjiecies  liiids  the  cundilionj<  most  favorabU,  for  (hi 
countless  prairie  »lougbs  and  the  margins  of  tbo  numeroua  shaUow 
lakes  afford  nesting  :t\U-^  fur  tliou.<ands  of  n-dwiugs;  and  there  arr  lired 
the  iomieu^  Hocks  which  sometimes  do  so  much  damage  to  tbo  giaia 


Mds  of  the  West.  After  the  breeding  seaaon,  tlio  bird«  oolloct  in 
locks  to  migrato,  imd  reiuain  thus  ossociftUwl  Uipoiighout  the  winter. 
M&nv  oompUinlH  Iwve  been  iniide  aj^iiist  iho  redwing,  nnd  eeveral 
Sute«  havo  pUced  at  times  a  iKmnty  upon  its  head.  It  is  aaid  to  CMiso 
great  dantage  to  grain  in  tho  WL-«tt,  especially  in  the  upper  Mississippi 
TaUey;  ajid  the  rice  growers  of  tbc  South  siy  tbac  it  eats  rice.  No 
ccnipluiuta  come  from  tho  northoastcirn  part  of  tlio  country,  where  tho 
llird  is  much  le&a  abundant  than  in  the  Wo^t  nnd  South. 

The  exauiJnation  of  1,083  atoniachs  nhowwl  that  vegetable  mailer 
iorma  "4  per  ceat  of  the  food,  while  the  animal  matter,  mainly  inaocf*, 
liotim  but  20  per  cent.  X  little  more  thun  10  per  ct^nt  rjonaistei  of 
jbwtlRA,  moMtlr  harmful  spocLvd.     Woovila,or  .snout  beetles, amount  to 

■I  per  c«nt  of  the  year's 
;  food,  but  in  Juno  ntch 
!Uper  coDt.     As  wee- 

rill  are  ainoDg  the  mneit 

kviiiful  insf<'t5  known, 

tbeir  iletttructioa  should 
reoodone  for  at  lotust 
I  Hnw    of    the   sioii  of 

wliich  the  bird  is  ac- 
jnnd.      Cira8«hopper9 


■utituto  nearly  h  per 
Hn  o 


r>u.  II>.~!U4irUisnl  blackbird. 


of  the  food,  while 
tin  rest  of  tho  animal 
Hatter  i^  made  up  of 
TRriuiut  iuaecU),  a  few 
naik,  and  crustuccaiu. 
The    few    dragon    flips 

found  were  prol«hly  picked  up  dead,  lor  they  are  too  active  to  bo 
taken  alive,  anless  by  a  flycatcher.  So  far  as  llio  iuKeet  food  aa  K 
whole  is  <-oncemrd,the  redwing  may  he  considered  entirely  Wncticial. 
The  interci-t  in  the  vegetable  food  of  this  bird  centere  nround  tho 
gnin.  Only  throe  fcindB,  com,  wheat,  and  oats,  were  found  inappre- 
ciable quantities  in  thrt  stomachs.  They  iijfifrcgate  hut  little  more 
than  18  per  cent  of  the  whole  f€x>d,  oata  forming  neady  half  of  thia 
imouat.  In  view  of  the  many  complaints  that  the  redwing eatH  grain, 
this  record  is  surprisingly  .-iiuill.  The  erww  blatkbird  has  !«*»  found  to 
cat  more  Umnthreetimcsasumch.  In  thecaseof  Ihocrow,  corn  forma 
one-Efth  of  the  food,  so  that  the  redwingcd  blaukhml,  whose  diet  is , 
ntda  up  of  Only  a  trifle  more  than  one-eiyhth  of  giuiu,  is  really  one  of 
tho  least  doatructiro  species.  Tbc  most  important  it«m  of  tho  birdV 
food,  however,  is  wood  seed,  which  forma  practically  tho  whole  food  fl 
in  winter  and  about  57  per  cent  of  tho  faro  of  tho  wlmln  year.  Tho 
principal   weed  seeds  eaten  are  chose  of  ragweed,  bam  graats  and 


gmartirnml.  That  these  weds  are  preferrecl  is  shown  by  Ihf  laetl 
tiirdtt  Ik^u  to  c»t  thnni  in  August,  when  grain  is  ^11 
^iboCMNililu.  and  coatinuc  {cudui)r  »d  tfat^Di  r.van  sft^^r  insectn 
plentiful  in  April.  The  rudwiitjir  cutti  very  tiUlu  fniit  nud  ikna] 
ticfltly  no  harm  in  tho  f![ardcn  or  orchard.  Nearly  seven- 
its  food  is  mad«  up  of  vecd  eccd  or  of  insects  in  j  iirious  to  apical 
indicating  unmiBtnkably  tliat  the  bird  tnhould  bo  protectod, 
perhapSi  in  a  few  plac««  where  it  is  over  abundant. 

IHS  KI!:AJ>0WLAKK  (Stuni»UanuBiia), 

Tho  nicfldowlai'k  (tif;.  11)  isacommon  and  woll-known  bird< 
from  liiu  Atlantic  coa^t  to  the  (iri*aL  Plaimi,  vrbero  it  gives 
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PM.  U.— V«Bdowlnt. 

closely  related  subepecica,  which  extends  thence  VMtmid 
Piuritic.  It  wiuterit  froin  our  souUiuni  border  ns  far  norll)  M  Ab-| 
trii:t  of  Coluni  bin,  eontheru  ltliuol»,  and  occaaionally  Iowa.  Alt 
it  irt  a  bird  of  thu  plains,  and  fiuds  its  \\\<iA  «»u|.'L'ni&l  hauate  !■ ' 
prairiea  of  the  Wf^t,  it  di>e»  uut  diMlaiu  tbi;  uiuwlowa  and 
Linda  of  I4ew  Koftlaod.     It  nesta  on  Clra  K^round. 

In  tho  2S5  stomachs  examined,  anintal  food  (practjcollv  -!'  -"* 
oontttituted  73  p«r  cent  uf  ihe  tx)ntoiitH,  and  ve^ttibk'  i    . 
cent.    As  would  naturally  bo  aup{K>s(>d,  the  in}w>cbt  wcrv  ground  i 
such  as  beetles,  l)U]{^,  |>rrasMhop£H:rs.  and  cattrpillarH,  together"!' 

flicH,  wa»|)3,  and  xpident.     A  nuinlicr  uf  Uio  itluinachs  wen  ' 
from  birdd  killed  when  Uio  ground  wan  covered  with  aiiow.  iml 
thoHB  conU()Di.>d  a  largo  percentage  of  insect*,  ^Ikowing  tho  bttJl'*' 
Id  finding  prupur  fuud  uudct  advuriw  circuiUKtaaoes. 

M 
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1(1  variou!)  innecrte  ontiui,  (!rick^tfi  aud  grasshopporg  aro  tho  most 
jrtaiit,  <!f)usti luting;  29  |>er  cent  uf  thu  food  of  tlie  year  and  6!)  \wt 
tof  the  food  in  August.  It  U  M.'arc«>ly  nece«8ary  to  eitlarf^  upon 
I  point,  but  tlin  Wneticiiil  cfleci  a  luiiiibL-r  of  tbi-jso  tiinlH  must  liavo 
field  of  gnui.-4  in  tin-.  Ucightof  tlu'  gi-iu!.tb(ipp<:r  )H.ti»un  mn  )ki  readilj' 
.  Of  ttio  ;2$j  sUtmacba  colluctvd  at  all  uooiioiis  of  tbo  jear,  IM, 
kearly  two-tfaircU,  cotttaiacd  remaiDs  of  gra^boppers,  and  ono  wiis 
wiib  fra^DiDUta  of  S7  of  tbcsQ  insects.  This  soeins  to  show  con- 
Eively  tbat  gni»isl)oppDr»  ai'o  preferred,  oocl  are  oaten  wbenever 
can  1w  found,  Tbo  great  number  taken  in  August  u  especially 
jAAb,  Augui^t  Lt  esseutially  the  groKsboppcr  month,  i.  e..  tbe  month 
tn  grasshoppers  reach  tbeir  maximum  abundance,  and  stotnacb 
unation  tibows  tbat  a  lai^e  nuiiibor  of  birdi<  r«soi't  at  this  tiuie  to 
j>  dJeL,  DO  matter  what  may  \k  tbo  food  during  the  rent  of  tbe  year. 
Next  tu  gm>itibap|>»r«,  )>i>»tle8  luuke  up  tliu  muijt  important  item  of 
k  meadowlark'K  food,  auiouutiiijf  to  nearly  21  per  cent,  of  whi«h 
Wt  on«-Uiii'd  aro  prodaceous  gromid  beetles.  The  others  are  all 
rmful  Hpcvies.  Wlicu  it  is  conciidcrcd  that  tiio  bird  feeds  exclu- 
bly  on  the  ground,  it  sceius  remarkable  tbat  so  fen  useful  groond 
^tlcH  aro  eatcD.  Many  of  the  useful  kinds  bare  a  disgusting  odur, 
I  possibly  this  may  m-tasionally  save  tbcm  from  destruction  by 
ns,  especially  when  other  food  Ls  abundant.  Cati:>rpillar»,  too, 
im  «  very  eonatant  element  nf  the  food,  and  in  May  conslitute  over 
percent  uf  tbo  whole.  May  i.s  the  month  when  tbedniadedcutwoiin 
HtisitH  deadly  career,  and  then  the  lark  doen  some  of  its  licst  work. 
tot  of  these  euterpillar»  arc  ground  feeders,  and  are  overlooked 
'birds  which  buhitually  frequent  trees,  but  the  meadowlark  finda 
%  devours  them  by  thousands.  Ilie  remaiudcr  of  the  insect  food 
jnade  up  of  a  few  ants,  wasps,  and  spidora,  with  a  few  ImgH,  Includ- 
{  some  rliineli  hugs. 

Ebo  vegetubto  food  eon:sists  of  grain,  weed,  and  other  bard  Keedfi. 
in  in  general  nmoiinU  to  J4  per  cent,  and  weed  nnd  other  .setrds  to 
fpcr  cent.  Grain,  piineipally  corn,  is  eaten  mostly  iji  wintt^r  mid 
*Iy  spring,  nnd  must  be,  therefore,  simply  waste  kcrools;  onlyatrillo 
tjonsumed  in  summer  nnd  niifumn,  when  it  is  most  plentiful.  No 
ce  of  Fpmuting  gi-aiu  was  di^t^-overe*!.  Clover  seed  wa**  found  in 
tysix  stomachs,  and  but  little  in  each.  Seeds  of  weeds,  principally 
fweed,  Imrn  grass,  and  smart w<^'d,  arc  ealtin  from  November  to 
ilil,  inclusive,  but  during  the  ix-.itof  the  year  arc  replaced  by  Insects. 
prtefly  stated,  more  than  half  of  the  mtaidow  lark's  food  coosii^ta  of 
rmful  insects;  iU  vogetnblofood  is  composed  either  of  noxious  wecdd 
*TBsto  grain,  aud  Ifae  r«-nminder  is  made  up  of  uaeful  beetles  or  n«a- 
I  insects  and  siiklen.  A  strong  point  in  the  bird's  favor  is  that, 
bough  uttturally  ua  insert  eater,  it  is  able  to  subsist  on  vegetable 
(d.  and  eonseqiiently  is  not  forced  to  migrate  in  cold  weather  farther 
fta  is  neocfisary  to  find  ground  free  from  soow. 
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TH£  BAI<TIMOR£  OBIOLE  (leteras  galbnU). 

Brilliancy  of  plamago,  Rwcot]i(<ti«i  of  soug,  and  food  babito  to  ] 
iiu  exception  can  be  taken  are  sonm  of  tin-  strikinjr  ubararter 
tho  BaltuQoro  oriole  {6g.  12).     In  summer  it  is  found  throuffh 
naithera  half  of  the  Uuited  Stutes  eaat  of  the  Great  Plains, 
commaodtt  hardly  less  admiration  than  tho  beauty  of  its  pit 
.  tbo  excelleoce  of  its  son^.     llaoging  from  tho  tip  of  tho  vai 

>i^h  of  a  stately  elm,  it  is  almotit  InaoceHible^  and  so 
fastpned  hs  to  hid  di>liuiio«  1«  tho  ^dt'incnts. 

Obson'atiuQ  both  in  the  field  aiul  laboratory  shown  that 
constitute  the  largest  item  of  tbo  fare  of  the  oriole.     In  303 1 
they   formed  34  jier  cent  of  tho  food.     They  are  cateu  io 
(Iiuintitii.':!  during  all  the  montha  in  which  tbo  bird  n^ntuins 
oouutry.    Tbo  fewest  are  eaten  in  July,  vhen  a  tittlo  fruit 
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Flu.  12.— O«lilnion:vrt«le. 

iak<Mi.  Tbo  otbor  iuticuts  consint  of  beetles,  bugs,  ants,  waspi 
hoppers,  and  »omc  Kpidnrs.  Tbo  tweties  are  principuJIy  rltcle 
the  larval  of  which  arc  among  tlie  most  destructive  iuMtrta 
and  tbo  bug)}  include  pkot  aod  bark  Itce,  both  very  harmful 
HUiiill  and  otscuro  ns  to  bo  passed  over  unnoticed  by  mcwt  bird 
are  eaten  mostly  in  spring,  gtiissboppiTii  in  .luly  and  Aug 
wasps  and  spiders  with  considerable  regularity  throughout,  Iba 
During  tlio  stay  of  the  oriole  in  tho  United  States,  vegetabU 
nmountM  to  only  a  little  more  than  16  per  eont  of  the  food  of  I 
so  that  tho  possibility  of  ibs  doing  much  damage  to  crop:* 
limited.  It  is  accused  of  eating  peas  to  o  coosiderablo  ext 
remains  of  sueh  were  found  in  only  two  stomachs.  One  WT 
that  it  damages  grapes,  but  none  were  found. 
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THE  BUIJXICK  ORIOI2  [Zcterus  bulloeki). 

The  Bullock  oriole  is  tbe  western  reprowntativo  of  tlio  Baltimore 

iule,  taking  liie  phoe  of  Ibut  KpeciRiit  throuffhoiit  the  Paoillo  coast 

l^n.     It  does  not  differ  essentiully  in  its  habits  of  tipstiiij»  or  in  ita 

«d  from  ite  eastern  r»;l»tive,  Ijiit  it  is  less  Vautifiil  in  plumage.    The 

luniiiatioa  of  70  titomHcbs  stiows  that.  75  per  (vnt  of  ita  food  coa^ists 

bsect<4,  moHtlj-  of  u  noxious  character.    C'^terpilUrs  constJtuto  itO  per 

III  of  the  food,  tho  rest  being  made  up  of  wasps,  graaabopporp,  l«ig8 

Cwniptoru),  and  a  few  beetles.     Among  tbe  JIeDiip(<>ra,  perhaps  the 

>t  interfsting  in  tho  hiat-k  olive  .s<«le  {Lecaniain  ('/*ye),  which  waa 

Dud  In  17  Ntoinacbs  and  coniitituted  nearly  7  per  cent  of  tho  whole 

3d.     [t  is  noiriurjirising  that  l1tc»n  small  crcnture^are  (wt«n  by  small 

rda  like  Ibu  tituiicc,  but  Llii-y  inu.st  have  wmiv  very  agrrcsblo  proper- 

ttBsfoodin  order  to  attract  birda  liko  tfao  oriole.    The  vogctablo 

otiageot  of  the  oriole's  food  is  mostly  fruit,  especially  ia  June  and 

[y,  when  it  takes  kindly  to  cherries  and  aprioots,  and  )K>[uctiincs  oats 

ro  than  the  fruit  grower  cotmiders  a  fair  share.    ITowever,  no  great 

kaiplaint  is  madn  agaiast  tbe  hinl,  and  it  w  probable  th»t  as  n  rule 

noes  not  do  any  ncrious  harm.    With  .tui^-h  a  good  record  ua  au  iosecb 

ber  ono  can  well  afford  to  i^pare  it  a  few  cherries. 

THS  OBjOW  BTaACESIBZ)  OB  OBkAOKLE  (QalacalnxiuiKula). 

Tho  crow  blackbird  (fig.  13)  in  one  or  more  of  its  nubsperios  is  a 

tailiar  object  in  all  th«  StuteaooKt  of  the  Rucky  Muuntainn.    Through- 

It  the  year  it  is  resident  a»  fur  north  )ii:<  (iouthern  Illiuoi-t,  and  in  xum- 

er  extcn<Ls  itM  range  into  the  British  pruvtnccs.     In  ttiu  MixsiMtippi 

klley  it  i.Hone  of  tbe  most  abuuduiit  birdn,  preferring  to  nc«t  in  tho 

rtttictal  groves  and  windbreaks  near  farms  instead  of  in  tho  natural 

timber"  which  it  formerly  us«l.     Jt  brecd.s  also  in  parks  and  near 

kiJdinge,  often  in  comiiderable  ivilonieii.     Farther  ea»t,  in  Xow  Eng- 

pd,  it  is  only  locally  abundant,  thongti  frequently  si^en  id  mtgniliun. 

Iter  tluly  it  be<:ome8  very  rare,  or  entirely  disapix-ars,  owing  to  tJio 

ct  that  it  collects  in  largo  finck»  and  retires  (o  w)me  quiet  place  whore 

pod  is  abundant  and  where  it  can  rnnmtn  iindiriturbed  during  tho 

[olttng  «<:ason;   but  in  thi)  latter  dayt^  of  AugiLst  and  throughout 

Bptember  it  usually  reappears  in  inmiense  numbers  l>eforc  moving 

uthward. 

Tbe  crow  blackbird  is  accused  of  many  sins,  such  as  Btealing  grain 
id  fruit  and  robbing  tbe  nesta  of  other  bird^;  bub  the  farmers  do 
)t  uuderiakc  a  war  of  extermination  against  it,  and  fur  ibo  ui<Mt 
krt  allow  it  to  neat  undisturbed  al>out  their  prcmiiwa.  An  cxamina- 
m  of  3,Stf  Btomacha  sbowa  that  nearly  onothird  of  its  food  consists 
Insects,  of  which  tho  greater  part  arc  injurious.    The  bird  alt>o  eata 
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a  few  snails,  croyfiahes,  Hilamanders,  sma.!!  fish,  and  occasic 
mouae.     The  stomach  coDteola  do  noiindiuUe  tbat  it  robs  other  hJi 
neeta  to  any  g;reat  cxteot,  aa  reniaioa  of  birds  aod  birda'  ^SS^  >o)< 
to  less  thau  half  of  1  per  <-eiit. 

It  U  on  accouat  of  ita  vegetable  food  that  the  gtac^e  is 
likely  to  be  uccused  of  doing  dauiaga  Qrain  in  eaten  during 
wliulo  year,  aud  during  only  n  short  time  iu  summer  in  other  fa 
attractive  enough  to  liiduro  the  bird  to  alter  iUi  diet.  The  grain 
io  the  winter  and  aprinj;^  month.'t  probably  consists  of  wante  keniria 
gathered  fnmi  tins  .stubUe.  The  )^tomachs  do  not  iodieate  that  the  bird 
ptilU  sprouting  grain;  liut  tlie  wheat  eaten  in  July  luid  Aagnst  aaS 
the  coru  eaten  iu  the  fall  are  probably  taken  from  fields  uf  standiog 
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grain.  The  total  grain  eonsumed  during  the  year  coristitutea  45 
rrnt  of  the  irholo  food,  but  it  is  uife  to  »«ay  that  at  Iwwt  half  is  waste 
grain,  and  consequently  of  no  value.  Although  the  crow  bbkckbiri 
Ciibi  in  their  sea&ou  a  few  cherries  and  blaekberries,  aud  iu  the  fall 
aomo  wild  fruit,  it  apparently  does  no  datnage  in  this  way. 

Large  flocks  of  crow  blackbirds  no  doubt  do  considerabli'  injury  to 
grain  crops;  and  there  seeuis  to  bu  no  reim-dy  exi-opt  tbH  »ltrsLnictioD 
of  the  birds,  which  is  in  itself  expensive.  During  the  brpwUng  scuwn, 
however,  the  species  does  much  good  by  eating  insects  and  by  feeding 
them  to  its  young,  which  arc  reared  almost  entinOy  upon  tbw  food, 
le  bird  does  the  greatoat  aoiouat  of  gt»od  in  «ijring,  when  it  foIIowB 
be  plow  in  search  of  large  giubworms,  of  which  it  is  so  fond  that  it 
atime^  literally  crams  ib^  stouiach  full  of  thctn. 
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THE  SPAB^OWS.o 

WA  arc  not  obtru^ro  binL'<,  cither  in  pliima^,  fwo^,  or  action. 

aro  somo  forty  epccics,  x^ith  nearly  iis  many  siibc^iK-cir*.  in  North 

Tiro.     Nut  im»n'  tlmii  half  a  dozen  fornw  sro  gynprally  Uuowu  in 

ono  locality.     All  tho  spccieH  are  mom  or  le«s  mij^tnry,  hut  so 

!y  &rt!  tlioy  JitaritjtittMl  timt  Uiit<^  is  prolxiLly  no  part  of  tlie  cotui- 

-vboro  fiomn  mn  not.  )>«  found  Ibnxighout  titu  yi!tLr. 

sparrows  aru  notnd  ficc;d  witiT",  Lbry  do  not  by  Hny  nicanH 
tli«n)sclTcs  to  n  vc^tablc:  diet.  Durin;;  tliv  Kuinmcr,  and 
ly  in  the  breeding  6ca<ion,  they  cat  many  injects,  and  f-M-d  their 
brg«ly  upon  the  same  food.  An  cxamioation  of  the  stojnacbs 
spoc-iea — tho 
ig  sparrow  {Meias- 
ia),  clilpptng  spiir- 

d    6cld    sparrow 

tisdla puniUa — fig.  i    'WWllllI    \l/r    (//' 

—  shows  that  a*«nit 
b-tfaird  of  tho  food 
^Hiats  of    insects, 

prising  many  in- 
us  beetles,   snel 

BDOUt-l>eetle3   oi 

ib.  and  leaf-bee- 

Maoy  {frass- 

ipeni  arc  eaten.    In 

vasa  of  tlm  chip- 
tgRparrow,tbesein- 
Cts  form  cme-eightli 
I  the  food,  tii-asa- 
Fppcni  would  seem 
|bc  rather  large  mor- 
tH,hntthM  bird  prob- 

SY  fonfinus  itself  to 
S  smaller   opecics; 
ced,  (his  la  Indientod  by  the  fact  that  tho  greaU-stt  amount  (over  3(1 
|r  cent)  i«  eaten  in  June,  wh«n  tbe  larger  sijecii-**  arc  (*till  young  and 

tsmalirr  miMit  numerous.  Beaidcji  tbu  iiweeiM  already  montioiu^tL, 
y  wasps  and  bogs  are  token.  Ihrdaccous  and  iiarasitic  Hymen- 
(tcni  and  prcdaecous  beetle*,  all  usi-fiil  instxits,  are  eaten  only  to  a 
Igfht  extent,  !M>  lliat  as  u  irbolc  the  iuM<ct  diet  of  tbo  sparrows  mfty 
I  considered  lieneHcrnl. 

pTbc  HpAiTOwA  bcro  mcutloiied  am  all  iiaUru  spedea.  Fur  a  fall  ■miuiit  of  Uw 
l^fah  *pam>v,  inclu<liii|j:  iie  intnxJuL'ltuD,  liubils,  aod  depmlattooa,  aue  BoL  No.  1 
the  IHviaou  «l  UroitJivlugy,  imblulied  in  iat»(. 
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Tlieir  Tcgetablo  footl  is  limitotl  almoAl  cxrltiaivftly  to  hard  Bcetk 
Thh  miglit  Aeem  to  indicate  that  tho  bird^  focd  to  some  extent  upon 
grain,  but  the  stomat^tiH  examined  show  only  one  land — oat« — and  hit 
litlU*  of  tliat.  Tho  great  bulk  of  the  food  is  juado  up  of  grass  and  wi-od 
eoud,  whifh  form  almost  the  c-utiro  diet  during  winter.  Tho  ami 
of  tlieso  consumed  in  iuimeui«e. 

AnyoQc  acquainted  with  tlie agricultural  regioo  of  the  Upper  Mi 
Bippi  Valley  can  not  havo  faik-d  to  notice  the  ciiormous  growth 
■woed(*  in  every  wnste  spot  where  the  original  sward  has  been  distur' 
By  the  raadBido,  on  tho  borders  of  cultivated  fields,  or  in  alMiid 
fieldn,  wht'rever  tln-y  i-an obtain  a  fmtlhold,  itiHKWsof  rank  weediiBpr 
up  and  often  form  iniiicnetnibUt  tbicki>ts  wtiieli  afford  focxl  and  lihel 
for  inuucnm  numlH-rs  of  birdtf  and  onablu  them  to  withstand  g 
cold  and  thiMMost  terrible  blizzard.s.  A  [kts<hi  visiting  one  of  thi 
weed  potchea  on  ii  Hiiuiiy  morning  in  January,  whea  tho  thermomcl 
is  S0°  or  more  below  zero,  will  bo  struck  with  the  life  and  animation 
of  the  busy  little  inhabitants.  Instead  of  sitting  forlorn  and  half 
frozen,  ihcy  nuiy  be  neen  flitting  from  braneh  to  branidi.  tw-iiu-rir^ 
and  fluttering,  and  showing  every  evidence  of  enjoyment  and  pwrfi-rt 
comfort  If  one  of  iheni  is  shot,  it  will  he  found  id  cxcollent 
dition — in  fact,  a  vcritiiblo  ball  of  fnt. 

Tho  snowbird  [Jutu.'o  htfcnuUU)  and  tree  eparrow  {SpieMa 
are  perhaps  the  most  numerous  of  all  the  uparrows. 

Examination  of  many  .lUmia^-faii  iihowb  that  in  winter  the  tree  spai 
feedtf  entirely  upon  seeds  of  weeds.  Probably  each  bird  oorutumoB 
about  oue-fourth  of  an  ounce  a  day.  In  an  article  contributed  in  18S1 
to  the  New  York  Tribum;  the  writer  eatimatcd  the  amount  of  wwid 
seed  annually  dostroycxl  bj-  these  birds  in  Iowa.  Upon  the  l)tisis  of  oae- 
fourth  of  an  ounce  of  need  oaten  daily  by  ca«b  bird,  and  supposing 
that  the  birds  average  ten  to  each  squai-e  mile,  and  that  they  remain 
in  their  winter  range  two  hundred  days,  we  Hhall  have  a  total  of 
l,750,f»00  pounds,  or  875  toni*,  of  weetl  seed  consumed  in  a  Kingla  »«*•. 
son  by  this  one  species.  Large  as  these  figureji  may  seem,  they 
umjueatiouabiy  fall  far  short  of  tlie  reality.  The  estimate  of  tvn  bird* 
to  a  tMjuarc  mile  is  niueh  within  the  truth,  for  the  tree  sparrow  is 
tuoro  abundant  than  this  in  winter  in  Massachusetts,  where  the  food 
Bupply  is  less  than  in  tho  Western  States.  Tho  writer  hatj  knowa 
ptax-cK  in  Iowa  where  several  thousand  tree  sparrows  could  bo  i^a 
within  the  space  of  a  few  acres.  This  estimate,  moreover,  is  for  ft 
einglt;  species,  while,  as  a  matter  of  fact,  there  arc  at  leant  lialf  a  do7.eii 
birds  (not  all  sparrows)  that  habitually  feed  during  winter  on  thesft 
seeds.  Farther  south  tho  tree  sparrow  is  replaced  in  winter  by  the 
white-throated  sparrow,  the  white-crowned  sparrow,  the  fo.\  B(wrrow, 
tho  song  sparrow,  the  tiold  sparrow,  and  several  others;  so  that  all  over 
ibo  land  a  \»»i  ntuiiber  of  theso  seed  eaters  are  at  work  during  tha 
coJdci'  mouths  roduciog  next  ye&rV  cio^  of  worse  than  useless  planLi. 

(4 
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THE  HOUSE  FtBCH  (OorpocUcas  mexicttOtu  frontaUa). 

all  tho  sparrow  group,  there  is  probobly  no  member,  unless  it 

c  exotic  form  known  fut  tbo  English  spnrrow,  thai  has  by  re 

bs  food  habits  called  down  bo  many  maledictions  upon  its  head  u' 

lioaao  finch}  red  bead,  or  lionet,  as  it  is  rarioii^ily  called.     This 

L,  like  Ibe  other  meuibera  of  its  family,  i^  a  eood  eater  by  nature, 

before  tbe  beginuint;  of  fruit  raising  in  California  prol^bly  sub- 

kI  opon  tho  seeds  of  vceds,  with  an  ofxasionat  taste  of  some  wild 

ry.     Now,  however,  when  oncliards  bavo  ertendcd  throujfhout  tbe 

and  breadth  of  the  State  and  every  month  from  May  to  December 

some  ripening'  fruit,  the  Uuneta  take  their  share.     As  their  name 

:gton,  tho  sum  total  of  tho  fruit  that  they  dt^roj  is  more  than  tbo 

t  raiser  fecl»  that  he  uui  well  Bpare.    As  the  bird  haa  a  stout  bt^'ak, 

nodlfficulty  in  breaking  thcfikin  of  tbe  hardest  frait  and  feasting 

the  pulp,  thereby  spoilinj;  the  fruit  and  giving  weaker-billed; 

a  chance  to  lianiplu  and  ucquire  a  taste  fur  what  tbi^y  might  j 

tberwlw  have  molested.     Complaint!!  against  this  bird  have  liecn 

ly  and  loud>  more  es[)ecially  in  the  yeaif*  when  fruit  cro]»  first 

so  important  factor  in  tho  prosperity  of  the  Paeihc  coast.     At 

time  tho  ^'arious  fruits  presented  to  tho  linnets  a  new  and  easily 

ed  food,  whilo  cultivation  liud  rt^u(-<>d  their  formerly  abtuiditnt 

ily  of  weed  fwed.     WTier.  l\w  early  fruitgrowers  saw  their  exjjr'cted 

D  harv<^st  suddenly  snatched  away,  or  at  least  much  reduced  in 

oe  by  the  little  marauderH,  It  It  no  wonder  that  tboy  wera  exusper* 

1  and  wished  to  deai.n>y  utterly  the  autliora  of  tbo  mischief. 

D  order  to  test  tho  matter  thoroughly  and  ascertain  whether  tlte^e 

Is  etc  any  other  kind  of  food  that  might  to  some  extent  offset  the 

BBge  that  they  inflicted  upon  tbe  fruit,  Ibo  horticulturists  and  orni- 

logists  of  Californiu  were  requested  to  kill  a  number  of  tho  birds 

send  their  stomacbN  to  the  Biological  Survey.     An  agent  was  also 

to  tho  fruit-raising  regions,  who  wutc bed  tho  birdt  in  the  nrcbards 

collected  a  nmnber  of  them.     In  this  way  HS7  stouiachs  were  ob- 

aod  enrcfully  examined,  and  tbo  result  shows  that  animal  food 

tin)  constituted  3.7  [ler  cent,  and  vegctalile  food  yd.8  per  cent  of 

stomach  contents,  not  counting  gravel. 

^  small  a  proportion  of  animal  fowl  does  notof  course  admit  of  any 

iat  amount  of  in.<7ect  destruction.     As  tJieso  stomachs  were  collected 

every  month  in  tbe  year,  with  the  greater  number  taken  during  tbe 

pmcr  months,  it  is  evident  that  wbate\'er  good  one  may  hope  to  get 

im  the  linnet  must  not  bo  looked  for  in  this  diix«tion,     Unttko  most 

tiio  sparrow  family,  the  linnet  does  not  feed  its  young  upon  insects 

pny  great  extent     Quito  a  number  of  ncsHiogji  were  di»incled  niKl 

i  contents  of  their  stomachs  carefully  examined.     Tbo  only  animal 

Id  Ihat  was  found  consisted  of  woolly  pliint  lice.     These  also  con- 

iuted  the  great  bulk  of  the  BDioml  food  eaten  by  tbe  &ilu\Va. 
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Thti  vofretublo  Tood  of  the  spcciesi  cottsisbs of  tixrw.  prinr.i)«]  ilea 
lid,  fruil,  and  wec^ds.  Gmin  ntiiouot:^  to  luan  tliiui  ti  pnrcMII 
^Aug^ust,  which  h  tbo  mouth  uf  gi-eateet  cousumpUoiu  Tbein| 
for  tho  year  h  a  Lrilli*  moro  than  one-fourth  of  1  per  oAnt. 
BtlHinR  ilK  muxiniutii  in  S(>|)ti'nil>pr.  vhi-n  it  iLmoiiiits  to  SH  per 
thf  whole  fotx!.  The  avi-ntgn  for  thu  year  is  1>  pt-r  cent,  T 
of  wnuds  conntUuto  tho  Imlk  of  the  diet  of  tlin  linoet.  Id  .Kv§ 
tlin  riionih  of  h'ast  t-iKirsiiiiiption,  (iicy  anmunt  to  about  fii>  per  on 
llic  foixl.     Tho  ttvuratr^j  for  thu  y^ar  i^  87  per  cent. 

From  Ibc  foregoing  it  is  ovidoDt  thnt  nhstcrcr  tho  llDitet'fi  mil 
"be,  gmin  witiiig  is  not  oiio  of  thoni.  In  view  uf  tho  great  conn 
made  ajfiiinsL  the  linnet  on  Uie  t^corc  of  fruitoiiting,  tli«  small quitj 
found  in  the  stoiii)U'li.t  taten  Is  somewhat  of  a  surprise.  But  Jta 
he  remembered  that  tlio  Htoniach  ctmtenls  do  not  tell  the  wholp*; 
"NMieri  a  bird  takps  a  sJnglo  peck  from  a  rherry  or  aprirot,  it  npois 
vboio  Iruit,  uud  in  this  way  may  ruin  lialf  a  dozen  such  in  Uka 


single  meal.     It  is  safe  to  xay  that  tho  f  riiit  pulp  found  in  tb«  < 
idocH  Dot  represent  more  than  <mc-tlfth  of  what  in  actually 

the  linnets  are  pt'ruatont  and  voniciouji  cati-ru  of  tho  TAr\j 
especially  chcrricK  and  apricot*,  every  fruit  raitwr  lu  <Jalifonmi 
bMir  t(>!<timonv.  Tliut  the  damage  is  often  wnoos  no  ono  will  ^ 
3t  in  notioiHi,  however,  that  the  enrlicflt  vnrietieH  aro  the  ooel  iJ 
affected;  uIno,  thai  in  large  oivhanls  the  ihuua^ts  ih  not  nolicud,  « 
in  small  ptaiitationtt  the  wholo  crop  U  frequently  destroycMl. 

THZ:  BOSE-BBEASTED  OBOSBBAK  tZamolodia  luduvicimna^ 

Tito  iH-autifiil  rope-breasted  grosbeak  (fig,  1.1)  breed*  in  thcnoitl 
half  of  tliu  United  States  east  of  the  Missouri  liiver,  but  »[ 
winters  hcyood  our  boundariefi.    Tho  beauty  of  tho  nialu  is  pi 
Uio  fully  adult  bird  is  puiv  hiaek  and  wbito,  witli  a  bro«<l 
brilliant  rose  color  upou  the  breast  and  under  cadi  ^u^* 


Vben  the  Colorado  pnUto  lK!«U(^  drst  dwopt  over  the  Innd,  and  nat- 
ista  and  fanners  vrcrn  niixk>uAtc>  discover  whcUirr  or  not  thnrn  were 
pnoniirs  which  would  pr«j  upon  ihn  petit.,  tlic  {^roHbcak  wiut  almost 
ooiy  bird  eeea  to  eat  tho  be«U«iJ.  Further  obscn'ation  contirmcd 
iiact,  and  tbero  can  bo  no  roasutmblo  doubt  that  wboro  the  bird  la 
ndant  it  has  ciontribuUid  vory  luui'h  to  the  aliatpuiont  of  tho  {M-st 
cb  hH8  been  not«d  during  the  luHt  decade.  But  thirt  is  not  the  only 
d  'vrbich  the  bird  does,  for  many  other  noxious  insucta  besides  the 
kto  beetle  are  eaton. 

he  vegetable  food  of  the  grosbeak  coDslats  of  buds  and  Idoflsouis  of 
■t  tree^  and  seods,  but  the  only  damage  of  which  it  but  been 
Kcd  is  the  Htealing  of  greou  peaa.  Tho  writer  has  obnorved  it  wit- 
pesK  »nd  baa  examined  the  stouiaehii  of  Meveml  tliat  wei-e  killed  in 
rerj-  act  The  stomachs  contained  a  few  peas  and  enough  potato 
Heboid  and  young,  as  well  ils  other  harmful  insects,  to  [my  for  nil  tho 
la  the  bird.1  would  be  likeh'  tu  cut  in  a  whole  seo^^uti.  The  garden 
GR)  this  took  place  adjoined  a  gmall  potato  field  which  vurlicr  in  tho 
ton  was  so  badly  infestt'd  witJi  tlie  l»e«^tleH  that  tho  vines  wei-e  com- 
lely  riddled.  The  gro^bpaks  visited  the  lipid  evcrj'  day,  and  linnlly 
togbt  their  fltnlgBd  young.  The  young  bird^  stood  in  n  row  on  tho 
laiONi  mil  of  tile  fence  and  were  fctl  with  the  beetles  which  their 
•ootrt  gathered.  When  a  cureful  ini^peetton  was  made  u  few  du_v3 
br,  not  a  l>eetle,  ukl  or  young,  could  be  Found;  the  birds  ba<l  »wcpt 
m  from  the  field  and  sivcd  the  potatoo*. 

THE  BLAOK-HEASED  G&OSBEAK  (Zametodla  meUnoraphala). 

rbo  black -bended  grosbeak  is  found  over  the  whole  Pacific  coast 
)  Rocky  Mountain  region,  and  takes  the  place  filled  by  the  roso- 
lOAt^d  groslwak  in  the  cHstern  jisirt  of  the  United  States.  Jn  itu 
Bern!  habiu,  iiuluJing  its  f<Kid,  it  murh  re--*embles  its  eastern  rok- 
D,  though  it  laeks  tlie  Intter^M  brilluuit  ornamentation  on  the  brea»it 
under  the  wingK.  Scveniv  i^tomiu-hAnf  tJii.s  bird  have  heouoxam- 
,  bhowtng  74  per  cent  of  animal  and  'jH  of  vegetable  food.  Cater- 
ra  constitute  over  18  per  cent  of  the  food,  a  surprisingly  largo 
t  for  snch  a  stout-billcd  bird,  whieh  M>eni!i  lietb>r  utiupit^d  for 
Dg  nutx  than  such  »oft  ereatures  as  eiiterpilliirs.  One  intnrpsling 
t  may  bo  noted  in  this  connection.  Thirty-five  of  llie  MtomachH 
from  birds  Ukcn  in  an  orchard  infeste<l  with  the  cadting  moth. 
ytun  a  ijUu6tioii  whether  the  grosbeaks  preyed  upon  thi-s  i»^t  in  imy 
ltd  forms.  Xo  moths  or  lArre  were  detected,  but  pupiv  wero 
ndand  fully  identified  in  12  of  the  stomachs  and  amounted  to  8  per 
tof  the  food  uf  the  35  birdd.  It  if  unfortunate  that  the  codling 
Ah  iu  the  udult  fonu  tlieM  by  night  and  in  the  larval  fonn  bun'ows 
once  into  the  apple,  mu  that  it  ht  protected  from  birdr*  in  lioth  tlte.'^ 
Ifed.  U  pupates,  however,  in  the  creii'ice^i  of  the  bark  of  the  tree 
M 


30 

trunk,  or  od  the  ground  in  looso  rubbish  or  clods 
latter  state  the  birds  find  and  destroy  it. 

Anotlier  elctuent  of  the  black- bended  gTX>sbeak's  fo 
looked  for  iu  the  stomach  of  w>  large  and  ittout  a  bird 
oUto  scale.  Of  the  70  stoiuacbs  exaauned,  40  cootaiued  th»| 
to  i^ucb  an  extent  that  it  amouatctl  to  15  per  ceot  of  tho  i<4 
outiro  70  birdrf,  BcGtb's,  uiosliy  harmful  upecte^,  were  oaM 
extent  of  21)  per  cent.  Prominent  amoDg*  thcM  were  the  knj 
hectics.  whos«  larva?  are  largely  borers  in  trees  and  other  j 
very  Iiarmfiil  family  of  insects.  Next  in  abundanoo  are ' 
beetles,  wboae  lan-m  arc  commonly  known  as  wirewonns.  \ 
in  tho  pround  and  feed  upon  the  roots  aud  etalk-i  of  plant 
abundant,  however,  than  either  of  Uie  forcgoinjj  were  the  d 
lid»4,  tho  leaf-ealing  beetle?,  which  luudfi  up  ^  per  rent  at  j 
food.  Some  of  the  j^reatcHt  insect  pestn  are  foumt  in  ibU  fal 
as  the  Colorado  jHiLalu  iR-cllt;  aud  the  atri^ied  aud  HpotUi 
beetles.  Tliia  laut  tipeoies  is  cotou  freely  by  the  ^roebealq 
found,  with  various  other  members  of  the  family,  in  4fl  i 
atomacha.  It  has  l>ecD  shown  that  the  roae-brcagted  groiblxia] 
Colorado  potato  beetle  whenever  it  ia  obtiiinablo.  It  is  prolj 
if  this  inwct  should  ever  be  introduced  into  California  and 
Pat-itic  Stales,  the  hlack-hcjidcd  grosbeak  would  Ijc  fouo^ 
ittf  jwrt  in  keeping  tbo  pest  within  bounds. 

Tho  vegetable  food  of  the  bird  consists  largely  of 
occasioual  kernel  of  grain  or  home  other  Mced.  But  tto  far  « 
no  complaints  have  been  mode  against  tho  grosbeak  on  llM 
eating  fruit,  and  it  is  probable  that  what  it  does  take  is  ti 
paid  for  by  tlio  uuoibers  of  noxious  insccta  which  it  destroji 

tTHJS  SWAU^VS.  ^M 

_  There  arc  bovch  common  spooios  of  ewallowa  wiLhiu  the 

the  United  Statni,  four  of  which  bavo  nlMindoncd  to  tuoine  tut 
primitive  nesting  habits  and  liave  attached  thenirtelvcs  to  i 
man. 

in  tho  t-n<ttern  part  of  the  country  the  barn  Kwatic 
erylhrvffojfirti — lig.  1(5)  now  builds  cx<!iusivcly  under 
entirely  abandoned  tho  roi-k  cavct>  luid  cIllfN  in  which  it  formed 
Jlorc  recently  the  ciiff  swallow  {Petrcckdidon  Itm{frons)  hi 
iKttter  nesting  site  under  tbo  caves  of  buildings  than  was  al 
the  overhanging  cliffs  of  earth  or  sU>ne  which  it  om-o  U4l 
which  it  Ktill  resortu  occasionally  in  the  Kaat,  and  babltu* 
unsettled  West.  The  martin  {i^Mjne  tntUtt)  aud  Uie  wl^ 
swallow  (Jridoproctu)  hUolor)  nest  either  in  liooses  nuppttej 
purpose,  in  abandoued  uosta  of  woodpcckera,  or  in  D&Luml  d 
rockt). 
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Fk-ld  obHervaLioD  mil  convirioe  aa  ordinArily  attcoUve  peraoo  that 
ttte  food  of  ^n'allon's  mastcoDsist  of  tho  smallor  intiocte  t-tipturod  in 
l-ajp,  or  perhaps  in  some  caws  picked  from  tho  tops  of  tall  gra^tt  or 
This  oIistTvatiaii  bi  Ijoriio  out  by  an  exaiuiuation  of  stomachs, 
rli  HhowK  that  tha  food  conaiKU  of  many  i^mall  species  of  Wetlea 
h*ch  arc  much  un  the  wing;  many  spccirs  of  Oiptei-u  (mo3i|uitocs  and 
i:ir  allies),  to^'thcr  with  largi;  quaotitii!^  of  llyint;  ants  nud  a  few 
of  aituilar  kinda.     Most  of  thes6  arc  cither  injurious  or  atinoy- 
,  and  tho  numbers  destroyed  by  swallows  are  not  only  bej-oud  culcu- 
bat  almost  beyond  imagination. 


# 


1 


■--J  *  • 


^'■*'ZL_. 


•^i^^kaf 


Ro.  UL— Bun  inr«llow. 


Unllko  many  other  groups  of  birds  the  six  species  of  swallows  found 

in  tho  Ea.^t*rn  Stalos  extend  !d  a  praiitioally  uaiOiatiped  form  arnwa 

,  the  cODtineiit  to  the  Paciliccoiuit,  whi-rolhoy  aro  rcinforeed  by  nnotborj 

llBpeciee.  the  violet  green  itwallow  ( TarJnjcm^ta  thaUiaatna  ft^jn'Ja). 

It  is  a  mistake  to  ttmr  down  from  the  caves  of  a  Iwim  tho  su-Ms  nf 
colony  of  fliff  swallowK,  for  wi  far  from  disfi^ruring  u  l"^-'''!""  thiy 
make  a  picturcstjuo  addition  to  it.    The  prrsenco  of  sm 
[■bowwoanifredby  every  devi<'o.     It  \&  said  thjit  cliff  : 
•  may  bo  induced  to  build  their  uent^  to  a  penict 
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Buitable,  by  providing'  a  quantity  of  mnd  to  bo  need  bv    thrm 
innrUu'.     Bam  tfwullows  ttmy  ul«>  bo  cocoui-aged  by  catlint;  a 
holo  in  Uio  gable  of  tho  bam,  vrbilo  martins  and  whUc-bi^llM 
luWK  will  be  gratfrful  for  boxc?e  like  thosn  for  tbo  bluebird,  but  pi 
iu  some  higher  situation. 


THE  CEI>AR2ntJ)  (Ampnli«  «*dronun). 


The  cedar  waxwiog.  or  cherry  bird  (fijf.  17),  inhabits  the  wbftl« 
the  United  8taLett,  but  i^i  much  Ichh  couimun  in  tlio  Wettt.     Al 
iha  jr]-(>at  bulk  of  tU«  S|)uviiHi  reLires  soiiUiwanl  in  winter^  the  bird 
ot-cxsioiially  found  in  every  State  during'  the  colder  hiodUim,  e!lpH4^illII_^ 
if  wild  herric-*  are  abundunt.     lU  provorliial  fondiie.vs  for  cherrici 
given  it  lis  pt>])ular  namo,  and  much  ooiuplaint  in  inadc  on  accouat 

thu  fruit  it  caLt^.  0 
ration  shows,  bow«T«r,^ 
that  it«  depredations  sts 
eonfiiied  to  troL-s  M 
■whirh  the  fruit  rippia 
earliestf  irhlle  later  var- 
icties  are  comparatirelf 
tiiitouche<l.  ThUi5pn>- 
bably  due  to  the  fact  J| 
that  when  wild  fruiB 
ripcji  lliBy  am  preferidl 
to  cherries,  and  really 
L'onstimto  tbo  bulk  of 
tbc  diet  of  tbo  cvdai- 
bird. 

Id  152  stomachs  ei- 
amiiied  animal  matter 
foi-iuedonly  IS  jtereeot 
and  vejfetable  niatl^r  'i' 
per  cent,  showing  that  i\\v  bird  in  not  wholly  a  fruit  eater.  AVith  tlic 
xceptiun  of  a  fpw  Knailx,  nil  tlic  animal  food  consbted  of  insects, 
niainly  Wetleii—ull  but  onu  more  or  less  noxious,  tlie  famous  elm  l<rf 
Iteetle  Itcin);  among  the  number.  Baric  or  wtiU?  lice  wore  found  in 
aevenil  tttomacb;^,  while  the  nxt  of  tlie  animal  food  wan  made  up  of 
grasahopprrs,  buf^  and  the  like.  Thrf-e  nentlJngM  luid  been  fed  almdal 
eoUrely  on  innetta. 

Of  thn  87  jier  cent  of  rcgetable  food,  74  per  cent  consisted  cotirrty 
of  wild  fruit  or  seeds  ami  IS  of  cultivated  fruit,  thotoih  a  larjjo  part  of 
th«  Iniipr  was  made  up  of  blackberries  and  raspberritw,  which  may 
or  may  not  have  represented  cultivated  varioticA.  Cherry  stenling  b 
the  chiuf  r-omplaint  agiiiiist  thiii  bird,  but  of  tbo  li2  »it<»ma*-hs  «nly  », 
all  takeu  in  Juoe  and  July,  coutalncd  auy  i-emaina  of  cultivuuxi  i-hcr- 
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tiieso  igfrrcgatod  but  6  per  cent  of  the  year's  food.  As  -11 
vero  collected  in  tht'so  niuntliB,  it  U  evident  Uiat  the  binU 
Dot  Urn  In  nny  ^ent  nxtcnt.  on  cullitiitcd  diRrrie^. 
Llthough  tliw  chi>riy  bird  in  not  a  grent  insect  deKlroycr,  it  dc 
>Ogood  work  in  this  way,  sinco  it  probably  njan  its  young  niewtly 
ta  insipct  food.  On  tlie  other  hand,  it  does  not  devour  ncArl;  u«.. 
eb  cuIUiDted  fnitt  as  has  been  asserted.  Most,  if  not  all,  of 
ngs  can  doubUetis  bo  pruvcnted  by  pUmting  itcur  garden  or  orchard 
Ijines  OB  the  Buseian  mulberry,  vbo^o  iruit  attracts  so  many  birds. 

CTcati 


IHS  CATBIKD  ( QolMWooplea  caroUneiLKU). 


catbird  {fig.  IS),  lik«  Uio  Ihrashor,  in  a.  lover  o(  flwanips,  and 
ihts  to  umke  itx  hume  in  a  tangle  of  wild  grapuviue.(^  gruoubriors, 


r. 


where  it  is  eafrt  from  altnrk  and  ran  find  Us  favnrit<>  fi»od 
kbondaaco.  It  is  found  throughout  the  United  States  west  to  tbo 
!ky  Mountains,  and  occup3  also  in  Washington,  Idaho,  and  Utah, 
exteodH  nortbwiird  into  tho  Urttish  provinces.  It  winters  in  the 
.tlieru  States,  Culm,  Mrxico,  and  Central  AmericB. 
U^rte  from  tho  Mis-si:>Kippi  Valley  indicate  that  the  catbird  ia 
lOtimcM  a  Kcrions  annoynnce  to  fruit  growers,  llie  reason  for  such 
srtfi  may  po!>«il>Iy  bo  found  in  the  fact  that  on  the  prairies  fruit- 
ring  shrulM,  which  afford  so  largo  a  part  of  LUifi  bird*s  food,  are.] 
ipicuuu&ly  absent.  Witb  tlic  wttlenient  of  this  i-cgion  comes  an 
ive  planting  of  orchards,  vineyards,  and  small-fruit  gardens, 
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which  furnish  shelter  and  nesting  sites  for  the  catbinl,  as  well  «s  f( 
other  species.    Thero  in  in  roniioquence  n  lai'go  inereaim  in  the  iiuiul 
of  the  birds,  but  no  correspond infr  gnin  in  the  supply  of  n&tire  ti 
upcin  which  thej*  were  accustomed  to  feed.    Under  theae  drcutni 
what  U  more  natural  than  for  the  binls  to  tarn  to  cnlti^-aied  frail 
their  foodi    The  remedy  is ob%*ioua;  cultivntcd  fruits  can  ho  pro! 
by  the  simple  expedient  of  planting  the  wild  species  which  arc 
fciT«d   by  the  birds.     Some  experiments  with  catbirds  in  ca] 
show  that  the  Russian  mulborr^'^  is  preferred  to  any  eultivated 
ttiHt  can  lie  offered. 

Tlie  stomachK  of  213  catbirds  were  examined  and  found  to  coni 
44  per  cent  of  animal  (insect)  and  M  per  cent  of  vegetable  fi 
Antis,  bcctlce,  caterpillars,  and  gnuwhoppers  con&titute  ttiree-foi 
of  the  nntmal  food,  the  remainder  being  made  up  of  bu^,  miscel 
oaa  insects,  and  spidern.  One-Lhird  of  Uio  rcgetablc  food  oonsists 
cnttivnted  fruits,  or  tliusc  which  may  bo  cultivated,  such  as  stniv*' 
berrieM,  raspberries,  and  blackberrieM;  but  while  we  debit  tJie  bird' 
wilii  the  whole  of  this,  it  is  probable — and  in  the  eastern  and  well' 
wi>(>d(*d  part  of  tbo  counlty  uUnoHt  certain — that  a  largo  part  iH  ob- 
tiincd  from  wild  viocs.  Tbo  rest  of  the  vcjfctablc  matter  is  wcitly 
wild  fruit,  such  a5  cherries,  dogwood,  sour  gum,  elder  borne.-',  grcc« 
brier,  spico  Iwrries,  black  older,  aumnc,  and  poison  ivi,'.  Altbtmgk 
the  catbird  Banietimes  does  considerable  hana  by  destroying  snuH 
fruit,  the  bird  caji  not  be  considered  injurious.  On  the  contraiy,  in 
motft  parta  of  tlie  country  it  does  far  more  good  than  harm. 

THE  BROWN  THIbABH£K  (Toxostomu  rufiim). 

Tile  brown  throKher  (fig.  19)  broedit  throughout  the  United  Sta 
,  east  of  the  Great  Plainx,  and  winterit  in  the  South  Atlaotio  and  CixS^ 
'States.     It  (jcvjusionully  viaiui   the   garden  or  orchard,  but  nesls  b 
swamps  or  in   ^rovct  stunding  upon  low  gniund.     Tho  tiinuik.'r'» 
.  favorite  time  for  singmg  is  the  early  morning,  when,  percbcd  on  ifae 
top  of  »omc  tall  Imsh  or  low  tree  it  gives  an  exhibition  of  vocal  powon 
which  would  do  credit  to  a  mocking  bird.     Indeed,  in  tho  South,  when 
the  latter  bird  is  abundant,  the  thrasher  is  known  as  the  snndy  mocker. 
The  focid  of  the  brown  tbnisher  coosLst!*  of  lioth  fruit  and  lUj^ecU. 
An  cxiunination  of  121  stomachs  showed  30  per  cent  of  vegetable  ooi 
tJl  of  aniniul  f(iod,  practJcjilly  all  insects,  mostly  taken  in  spring  Ixifort 
fruit  was  ripe.     Half  tho  insectjj  wero  l>eetles,  and  tho  remainder  chiefly 
gra>i«hopper8,  caterpillars,  bugs,  undepiders.    A  few  predaceous  beetles 
Were  eaten,  but  on  tbo  whole  the  work  of  tba  &pecica  as  au  Insaet 
destroyer  may  be  considered  benulicial. 

■Tbc  Inv^stlt^tlon  of  tho  trwl  ot  thv  «ilbird,  lirown  Uinslier,  aad  bouee  wrou  w** 

by  Dr.  Hylvffitcr  D.  Jiulil  Bml  imblulied  In  ttic  Yearbook  o(  Ibo  Departmeat 

jcullorefor  1S»6.  pp.  40&-4(H. 
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Eight  per  cent  of  its  food  is  luado  up  of  fruits  liko  nwtpborricii  unj 

jenmuita  which  are  or  may  he  cultivated,  but  tho  raspborricd  at  U 

\an  as  likely  to  buloog  to  wild  aa  tu  i;ullivatiMl  varieti[>H.     Grain,  niiijlt^ 

top  mostly  of  iuatttci«d  kurntiLt  of  outs  and  cum,  U  merfly  a  triflp, 

WDountini^  to  only  3  per  ceuL     Though  ituui«  of  the  corn  may  bo 

taken  froui  ni^wly -planted  fields,  it  ht  amply  paid  for  by  tho  Mny  beo 

^/u  which  uTQ  eaten  at  the  uiutiu  timo  l>y  tlxc  bird.     Tbo  rn»l  of  the 

con^istit  of  wild  fruit  or  seeds.     Taken  all  in  all.  Iho  brown 

tcr  U  a  ueoful  bird,  and  prolmbly  docs  ns  good  work  In  jta 

ehidcd  iflrcats  a^  it  would  about  the  };»rden,  for  Ibc  i^wai)ip»t  and 

ytea  arc   no  doubt  the   breeding  grounds  of  many    iii-socts  that 

kto  thcnco  tu  attack  the  cro{)ei  of  tho  farmer. 
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Vta.  19.— Beuwd  Uinulivi. 
THX  HOUSE  Wlt£2r  (Trofflodrtu  aMon). 

Tbo  diminutive  bonso  wren  (fig.  30)  frequents  Wms  and  gardens,  and 
particularly  old  orchanls  in  which  the  trees  are  i>arlially  decayed. 
He  Diakes  his  ne«t  in  a  holiow  branch  where  iKThapi"  a  wood|>ei;kcr  liiid 
a  domicile  Ihn  year  before,  but  he  i^  n  pii<,'iuu:iuiia  character,  and  if 
he  happens  to  fancy  one  of  tho  boxed  that  arc  put  up  for  bUtebirdg,  be 
mot  hesitate  to  take  it  Ho  is  usually  not  i^low  to  avail  himself  of 
ECS,  gourde,  tin  cans,  or  empty  jars  phiced  for  his  aecommodation. 

An  regards  food  Iiabit^,  tho  house  wren  is  enti  rely  beneficial.  Prac- 
tically, he  may  be  8ald  to  live  upon  nniiiml  food  alone,  for  an  exam* 
ination  of  53  stomachs  ahowed  that  OS  per  cent  of  the  contents  was 
made  up  of  inaecta  or  their  allies,  and  only  2  per  cent  was  vegetable 
food,  including  bits  of  grass  and  similar  matter,  evidently  taken  by 
ioddeat  with  tho  insects.  Half  of  this  food  c-oni^tHted  of  gmsshopiNrB 
aod  beetles:  the  remainder  of  caterpillars,  buga,  and  tfpident 


house  wren  is  &  prolific  breiMler,  frequently  re«ring  in  s  ae&son  U 
tvrclve  to  sixteen  young,  a  family  of  these  birds  must  uiuae  cot 
ahio  rtKluction  in   tiia  number  of  inserts  In   a  ganlim.     Wrens 
itidnstnoiiri  fonigurs,  searcbinfj  fsvery  trwj,  shrub,  or  vino  for 
pillars,  examining  every  pont  and  nu]  of  tbu  fence,  and  every  ci 
in  the  ivull  fur  iiisovtd  or  sjiidurs. 

TEE  TITKXCE. 

Tho  birds  of  tlio  tiUnoutsc  famJly,  though  Iimignificnot  in  9ize,l 
far  from  bobg  so  io  the  matter  of  tbeir  food  bubits.     ^Mtmt 
tack  in  aizti  of  body,  they  more  IbAn  make  up  for  in  uuniben 
iudtviduals.     Wliile  ia  the  cnao  of  some  of  tbo  larger  birds,  w,| 


no.  w^noBi*  Him, 


Instance,  the  flicker,  Uicro  is  one  pair  of  eyes  to  look  for  food  for 
Inrgo  stomach,  wu  have  in  the  case  of  the  ten  limes  as  o 
titmice  on  equivukrut  slonnu-I]  caimcity  di^-ided  by  fen,  nnd  enrh 
tion  furniehed  with  a  jwjr  of  eyc«,and  other  aocewories,  eutb  us 
and  feet.  As  against  the  ono  place  occupied  by  the  larger  bird, 
are  Iieing  searched  for  food  at  tlio  same  Iirai-  by  tbD  mnftller 
It  is  I'vident  that  Uhh  armngenifnt  is  more  effwUvo  in  iiwi^t  d 
ion  than  the  plan  of  R  single  large  bird. 
The  character  of  the  food  of  the  titmlcu  gives  u  peculiur  s-aliiol» 
leir  scrrices,  for  it  consists  largely  of  the  smaller  insecbi  and  liieir 
«,  objeetjj  that  either  escape  the  search  of  the  larger  birds  oraii 
insifruiBcant  ta  !»o  oonsldei-ed  worthy  of  notice.  ThroughcutliH 
ir  most  of  tilt!  sp*'cip8  of  this  group  n-main  on  their  mnge,  (« tbil 
•re  conatantly  engaged  iu  tlieir  benelicial  work,  continuing  itb 


:  -when  the  majority  of  their  coworkers  hare  fled  to  a  milder 
It  iH  at  thi^  »cuaon  tbat  tbc  tittoice  do  their  greatest  good,  for 
flyuif  and  cmwUotr  itisoctd  are  no  more  to  be  found,  the  birds 
fcod  upon  such  hibernnting-  species  as  they  find  <:oii(*aled  In 
m  or  upon  the  oggs  of  insnct*  laid  in  similar  plm-cs.  LiUle 
Ion  is  necessary  to  convince  one  (bat  in  tli<)  winter  deartl]  of 
g  insects,  th<»  nearcli  for  such  availablo  fixHl  uif  may  be  found 
36  thorough  and  unremitting'. 

re  arc  wittiin  tho  boundaries  of  the  United  States  some  17  t^pccies 
nice,  with  nearly  as  many  raoos  or  gubspccios,  so  that  there  is  no 
n  of  the  country  that  does  not  have  one  or  more  forms.  The 
.11  coast  THgion  is  [wculiarly  rich  iu  reprewsntalivea  of  this  family. 
I  eastern  portion  of  tho  country  the  l>c»t-known  anil  mtx-^t  widely 
rated  species  in  tho  common  blai'.k -capped  chickadee  (Parui  airi^ 
!u).  This  bird,  or  Bomo  of  ittt  e4uba[)ot.-ieK,  uccupieB  tho  whole  of 
art  of  tho  Unittfd  Statca  north  of  tlie  latitude  of  WarthingtjOD, 
ttendn  into  Canada.  Itisa  proUiicbrccder,  usually  rearing  from 
young  in  a  brood. 

examioation  of  389  stomachs  of  tho  chickadee  shovfi  that  ita 
tODsldts  of  68  p«'r  cent  of  animal  matter  (inwcU).  and  ti"!  jx-r  c«*nt 
[ctablfl  matter.  The  former  in  made  np  of  n^mall  (-aterpillam,  and 
and  their  eggs.  Prominent  among  the  latter  are  the  eggs  of  the 
itcrpillarmotlis,  Uith  the  orchard  and  forest  ftpecics {CI ieiWyJi/i pa 
■xtft<t  and  C  disairia).  Aa  these  are  two  of  our  most  destrnctirc 
3,  Uie  good  done  by  the  chickadoo  in  dorouring  their  ogga  needs 
tunent.  Dtiring  tho  winter  months,  the  chickadee's  food  id  made 
larvffi,  fhrysalidB,  and  eggs  of  moths,  varied  by  a  few  soeda, 
Bpring  bi-iiig8  out  hordes  of  flyiu(i,  crawling,  and  jumping  in- 
the  bird  Tarics  its  diet  by  takiug  also  rtome  of  tboL.se.  Flies  and 
{DijtUra  and  I/cmipU-ra)  are  the  favoriti-s  until  the  weather 
tea  quite  warm,  when  beetles  and  small  wasps  are  also  takcn^ 
gthc  Im^  may  be  mentioned  the  plant  lice  and  their e^j^  which 
;ten  in  winter.  Tho  bcotlps  nearly  all  iKtIong  to  the  group  of 
iophora,  or  snout  beetles,  more  commonly  known  an  weertls. 
insect!)  are  nio.<!lly  of  sniull  Kize,  nnd  nearly  all  of  thetn  ara 
1  aspesLs  by  the  fanner  or  fruit  miser.  SevenU^i^n  of  tliem  were 
in  one  titomucb.  The  plum  curculio  and  thorotton  IhiII  weevil 
e  taken  iw  fiiir  siuiiplcs.  G nisshopiwrs  do  not  at  any  time  conatl- 
n  imjmrtuut  element  of  the  food  of  the  chickadee  an  they  are 
itly  too  hirpc  forao  small  a  bird;  morcorer  tliey  are  for  tbo  most 
BiTcatriftI  insects,  while  iJio  bird  is  essontinlly  arboreal.  Small 
and  nuts  are  eaten  to  some  extent.  Spiders  couslitut^!  (lutte  an 
tant  element  of  tho  food  nnd  are  eaten  at  all  timeH  of  tlie  year. 
irds  evidently  find  them  liiberiiatiii(,''  in  winter  as  well  ns  nctivo 
Mwr.    The  vegetable  food  of  the  chickadee  consists  largely  of 
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small  £ce<U,  except  in  snrarocr  vhen  Ihe^'  are  ri*plac(Ki  hj  pulp 
wild  fruit.     Tho  wax  from  tli«  so«l-t  of  paiwui  ivy  (Fnu4i  radieart. 
euteu  (luring  tliu  uiiitor  montliH,  but  Uk;  sevtilv-  tlioinselvi-^  am 
taken.     In  tliiK  rospfct  t(m  rliitkiidrcs  dillpr  from  most  otliir 
wliich  MWallow  tbe  t-eeiln  wlioli-,  tuA  niix'v  digcstiii};  (lir^  wnx, 
thum  through  the  alimoiit«r_v  f-iiiial,  and  no  scatter  tbu-iu  broad 
n'proiiiic<'  tliv  iioxioui*  plantri. 

In  tho  !roiithern  |w»rl  of  tiio  counirr,  tho  Carolina  chickadco  and 
tuTUfd  tit  roplut;o  tlio  hlack-oap,  but  thi?ir  food  hnbitr*  uri?  su  «i 
that  tliiTu  iti  no  praL-tu-al  differoncu  in  the  work  done.     In  the  Wi 
wvL'nil  otlicr  species  occur;  one  oi  tho  most  interejuting  of  these  i* 
bush  lit  {l\aUT!/Htrns  mtninum)  which,  with  f<o\*eral  sab^pci^-ips. 
\m»  tho  ^rholo  Tacific  Coa^t  region.    They  lire  miautc.  active. 
Iittl«crcaturc'swhi<*h,  i-xwpt  for  n  short  timo  duriu;?  tliobrfcdiag 
(son,  aru  found  in  Uuckti,  Hitting  from  tniu  to  tree,  busily  htiutin^ 
IumwIh  and  lh<>ir  i*ggi4.     Tho  contents  of  QC>  stomaclks  uf  the»c  bi: 
which  wfro  L'xaminud,  wrro  found  lot-oiwint mostly  of  injunou-^in.- 
to  the  (-■xtt-'iit  of  H3  \tviY  cent.    Of  these  the  mrxst  irapoi-tant  vt; 
Bintill  llvniipterous  insect  {Nsfslua  anyujiitilus),   whicli  amouutiil 
uiory  than  half  of  the  whole  stomach  content*,     llitafc  inswtsare 
considomtdo  (Kronomic  importance,  tw  thej'  fivquontty  infest  g\ 
rintM  and  utlier  planb>  to  a  harmful  nxtent.     Seremi  of  tho  sl'iin:i 
were  ahiiost  exclusively  lUlcd  with  these  minute  creatures,  some 
klining  ns  many  im  lOi)  individuulit. 

I'erhnpfi  tho  inoMt  imiHirtantsnd  interesting  insect  found  wa^ 
blark  olive  ecnic  (/.ecanittm  f/fcit)^  which  occiired  in  ai  stoniaclw  &i 
amounted  to  a  little  more  than  IS  per  cent  of  the  food.     In  nddilh^n 
number  of  the  stoniaeUs  were  nioro  or  less  tilled  with  anotber  ki! 
which  was  not  further  iduntilicKl.     A  umnbcr  of  numll  wnont  Imji 
(woGviI>i)  were  oaten  and  Kome  small  caterpillars;  there  were  al*n 
remains  of  a  spidrr. 

The  vegi'labie  food  of  (he  sjK'cics  seemed  to  con.sist  mostly  of  seeJ^ 
but  they  were  »o  broken  up  an  to  defy  recognition.  A  little  fruE 
pulp  and  A  little  niasb  wer«  alt^o  found,  it  U  difficult  to  iinagio»« 
group  of  birdhj  that  do  more  good  and  ask  letoj  for  the  service  thi4 
thi!  litmieo. 

TH£  ROBIN  (UerulamlBTatorU). 

The  robin  (tig.  SI)  is  found  throughout  the  United  Stat(>H  onHt  of  tto 
Gn-at  PlaitiB.  and  ii*  repri'sented  fai'ther  west  by  a  slightly  diib-iynt 
suli:<{)ccies.  It  extends  far  north  through  Canada,  and  18  found  t:\-vt 
in  Aliifika.  Although  the  great  Imlk  of  thospccies  leare^  tbo  Nortben 
Strttea  in  winter,  a  few  iudividualn  remain  in  sholterod  swamps,  wbrn 
wild  lorries  furninh  abundant  foo<i.  The  food  hablta  of  the  roWi 
iiave  Komutime^  cauised  appi-eheufilon  to  tJie  fruit  grower,  for  U  d 
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fond  nf  chprriPS  and  (rtbcr  small  fniits,  pfirtiwilarl;,'  the  cnrlirr  mri~ 
KiivA.  For  this  reiibon  iimny  compliunt-s  biiv**  Ix-^'n  lodged  ngiiinst  tho 
[llird,  and  Moiae  por^ons  Imve  even  gona  m  far  as  to  condemn  it.  The 
>'m  is,  however,  far  too  valiinlilo  Ut  be  oxtemii  tinted,  and  choice  fruit 
,  bo  readily  prttecled  from  iU  depredations. 
[An  cxaminaUon  of  &00  stouiachd  ehorcs  tliat  over  42  per  cent  of  ita 
is  animal  raatt<>r,  priticipiUly  ioiwcttii,  vthUo  the  remainder  is  iiiitdo 
hugvlyof  siuull  (rtiita  or  burrios.  Over  1!)  per  cent  coDsists  of 
about  one-third  of  which  are  useful  ground  beetles,  taken 
ij  in  Bpririg  and  fall,  when  other  iosect*)  are  siiirce.  Grasshop* 
iinalce  up  about  one-t«iiUi  of  tho  vrlmle  foot],  but  in  August  com- 
I  over  SO  per  cent.  Catcrpilhirs  fomt  about  G  per  cent,  vbilo  the 
'.  of  the  auimal  food,  about  T  per  cent,  ia  made  up  of  variotu  iu^cl£, 
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with  a  few  spider?,  snails,  and  nii(,'Iowonus.  All  the  cras^noppers, 
cal«rpillar»,  and  bug^,  with  a  large  portion  of  the  beetles,  are  iujuri- 
OQs,  and  it  in  safe  to  aay  that  noxious  insets  cotnpri»e  more  than  one- 
of  the  robitrH  food. 
[Vegetable  food  fomis  nearly  58  per  rent  of  the  stomach  contents, 
;r  47  per  cent  being  wild  fruity  and  only  a  little  more  than  \  pi;r  cent 
ig  posfiibly  cultivated  viiricties.  CuJtivatftd  fruit  amounting  to 
It  25  per  cent  was  found  in  tho  atomachs  in  June  and  July,  but 
only  n  trifle  in  August  Wild  fruit,  on  the  contrary,  is  oaten  in  every 
tnonth.  and  eonstitnUM  during  half  tho  year  a  staple  food.  No  less 
than  42  specie!*  were  identilicd  in  the  ttt^miaehs;  of  these,  the  most 
tmportant  were  4  species  of  dogwood,  3  of  wild  cherries,  3  oi  wild 
grapes,  4  of  greenbricr,  2  of  holly,  2  of  cUli;r;  and  rranberriea,  huckle- 
berries, blaeberries,  barbcrhca,  dorvicu  bcrricfi, 
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^minoiut,  together  with  4  species  of  eumttc,  and  vuruHia  other  i 
not  strictly  fruit. 

The  depredations  of  tbo  robin  seem  to  bo  cooftncd  to  tbo  < 
«itrli«r  fniil--:,  few,  if  any,  compbints  being'  tnado  against  IiMl 
scoro  of  oating  iipplcs,  peaobe^,  poais,  grapes,  or  oven  Into ' 
It^r  tlifl  time  iheaa  &m  ripo  the  forosts  and  luM]ge.s  are  tecminfi 
tritd  fniit5,  whicb  the  bird  evidently  tind!i  more  to  its  taste. 
ohcrry,  titifortunafcely,  ripnnii  so  early  tliat  it  ia  almost  tbe  onlrl 
acocKsibtc  lit  a  tinio  irbun  tlio  bird's  appetite  haa  hcen  abarpeoell 
long-oon tinned  diet  of  insects,  airtbwomii*,  and  dried  berriM,i 
no  wonder  thnt  ut  first  tbo  rich  jiiiey  morsels  aro  greedily 

In  view  of  tho  fact  tbHt  the  robin  takes  ten  times  us  mnchi 
caltivaled  fmit,  it  »w-in.t  nnwiso  to  dartroy  the  birdd  to  sbtbi 
Nor  h  this  necessary,  for  by  a  little  caro  both  birds  and  frait  mTl 
prcjwrvcd.     Whero  much  fruit  U  grown,  it  is  no  great  loss  to  giMl 
one  tree  to  the  birds,  and  ia  some  caaea  the  crop  can  be  protected! 
scarecrows.     Where  wild  frait  is  not  abundant,  a  few  fruit-b 
shrubs  and  vines  judiciously  planted  will  servo  for  omiimenl  toA  ] 
vide  food  for  the  birds.     The  Uussiait  mulberry  is  &  vigcinia^  p^f 
and  a  profuse  bearer,  ripening  at  Uio  same  time  as  the  cliprn". 
far  as  observation  ba^  gone,  moat  birds  seem  to  prefer  its  fruit  h)i 
other.     ICid  believed  Chat  a  number  of  mulberry  trees  plttot*^  «r 
the  garden  or  orchard  would  fully  protect  the  more  raluabk-  Iniit^  ] 

Blany  persona  havo  written  about  tb«  delicate  dLscrioiimiii'-t 

birds  for  eholco  fruit,  asserting  that  ouly  tbe  finest  and  eostlii-^t  n 

ties  are  tjclected.     This  is  contrary  to  all  careful  scientifie  ob«>n*iUd 

Birdtj,  uutiku  human  beingK,  seem  to  prefer  fruit  llko  tho  mullirr 

that  h  fiwcetly  insipid,  or  one  that  has  Bi>me  aatringent  or  bitter  qa 

ity  like  tho  chokeuherry  or  holly.     Tho  so-called  bUck  iildri- 

verticiilaia),  which  is  a  sjwjcic*  of  holly,  has  bright  scarlet  bcrrici,) 

bitter  as  quinine,  that  ripi-n  latcinOetoVier.  and  remain  on  tbf  bo 

through  \ovfjubi?r.     Though  frost  gnip«.t.  tho  fruit  of  the  Vit 

crcw[wr,  undsevi-nil  species  of  dc^wood  are  abundant  at  I  he  mnic  I 

tlur  binis  wi  Um  berries  of  the  holly  to  a  considerable  uxtrnl.*] 

shown  by  tbcAords  found  In  the Btonuu;hft.     [ti»,  moreover,  aritnuk* 

able  fact  that  tho  wild  fruity  upon  which  Oie  birds  feed  Urgelr.  d>l 

those  which  man  neither  gathers  for  his  own  use  nor  adopts  ft 

cnltivatioD.  ^H 

TB£  BLU£BrKD  (Sialia  ualis).  ^| 

Tho  caramon  and  familiar  bluebird  (Bg.  33)  is  an  iobabilajicofalll 
State.-*  vxk.-l  of  Uiii  I^>cky  Mountains  from  the  Gulf  of  Mi«xic«  ut 
I         ward  into  Canada.     It  winters  as  far  north  as  southern  IDinoui  ii 
I       Mississippi  Valley  and  Pennsylvania  in  the  eaat;  in  spring  ii  i>| 
■      of  the  lirfet  migrants  to  Brriva  in  tho  Northern  Stiitos,  and    i.i  ali 
^L  Welcomed  as  an  iudicatioQ  of  the  fioal  breaking  up  of  winter.     ItJ 
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orchards  Hod  gardens,  whcro  it  buildu  ita  nest  in  bollow  treee«' 
%ake8  ad\-aDtAge  of  a  nesting  box  provided  by  iho  faruier^M  ^>oy. 
I  ^3o  £ir  as  known,  the  bluebird  has  Dot  been  accused  of  MtcaliuK  fnilt 
<sf  preying  npon  crops.     An  exuniiiialiun  of  300  ntumacLs  tthowvd 
itj  por  cent  of  the  fuod  consists  of  insei^tH  and  tht-ir  olliirii,  whUa 
otlier  'M  per  cent  is  made  up  of  rariotw  rej^tablc  eubsUnccs,  found 
*^>slly  in  slon»afb-s  Lakvu  in  winter,     Beotleaconstituto  28  per  cunt  of  tbo 
'oolti    food,  gras-sboppers  ?3,  fatprpiUar*)  11,  and   variouH   insectSj^J 
udiuf;  quite  u  number  of  spiders,  cmupriso  the  remainder  of  thft^| 
inml  dift.     All  lhi-s«  are  inoi-e  or  loss  harmful,  Lixce|)l  u  few  prvda-  ^* 
>U3  bL'tftk-jt,  ntiit-b  iiiiiuuut  to  8   per  cent.     lu  vii^vr  of  the  lur^ 
imption  of  ^Tossboppers  and  caterpillars,  we  can  at  lettfit  condone 
I  oiTen»e,  if  Bucb  it  may  be  culled.     Tbv destruction  of  {Tr{i3sbopper8 
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no.  Br-BliwUnl. 

Tery   noticeable  iii   the  motitba  of  Auf^ust  nud  September,  when 
iusectti  form  more  thau  60  per  cent  of  the  diet.  | 

Jt  is  evident  Ibut  in  tlit;  ttclcction  of  its  food  tiio  bluebird  is  gov- 
iied  umri>  by  abiindancj!  than  by  tjiuice.     Predaceous  beetles  are  eateu 
t>pring,  as  they  are  among  tbe  first  inlets  to  appear;  but  id  early 
[■auiniiicr  (■att'ri>illars  form  no  important  part  of  Hie  diet,  and  are 
L  Yeptat'rd  a  litlli;  lalt^rr  by  gras»hop[K:i'».     Beetles  are  eateu  at  all  times, 
(xcc-pt  when  irrasdhoppers  arc  more  easily  obtained.  j 

So  far  as  its  vegetable  food  U  conceruwl,  tbo  bluebird  in  positively 
harmless.     Tbo  only  tnuxi  of  nay   useful  pnjduct  in   tlie  Htoniiichs 
tOOnsisteil  of  n  few  blackberry  tteedK,  and  even  tliese  more  prolaibly 
belonged  to  wild  tban  cultivated  varieties,     Kollowing  is  a  li-st  of  the 
various  seeds  which  wen;  found:    Hlackbcrry.  chokelmrry,  junipcr- 
'  berry,  potteberry,  jurtridgc berry,  grccnbrier,  Virgioltt  ci'ccxxir,  bit- 
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tcrswcct,  holly,  strawberry  bush,  fajse  sf^cnard,  vM 
BUDiBu  (sereral  speciot),  rose  havs^sorml,  ragwoed,  grus,  and) 
TbtH  \Ui ^bowin  hovf  llttJe  the bluebircl  depends npon  (bo  fnTmor^ 
to  siipplj-  ib*  needs,  mid  indicates  that  by  ettconniging  tt«  growth 
some  <>f  these  pinnbt,  many  of  which  ara  hi^rhly  ornameotal,  the 
may  bo  tuduccd  to  tnoltc  hU  homo  on  tho  pretoisos. 

TBE  W£8TEBH  BIiUEBX&ZM. 

Two  species  of  bluebirds  inliabit  the  Western  tifotca — the  : 
bluebird  {<Si<tlia  atvtica)  and  Iho  AVestero  bluebird  {S. 
aubepecies).    In  their  food  habits  they  are  even  more  to  bo  coi 
tlian  their  eastern  relative.     Their  ioaect  foodiHobtainablBati 
of  the  year,  und  the  {^iiend  diet  varies  only  in  the  fait,  wbeni 
fruit,  piiocipally  elderborrice,  is  eaten,  tiiough  an  oocanooil 
berry  or  grape  is  also  taken.     In  aii  exaouriattoQ  of  OS  Ht 
Siai-ia  m,  occidentalin  aniiaal  toattcr  (insects  and  .'<piUurs)  wa«  fu 
tho  extent  of  Id  per  oeut  and  TegetabLe  tnattvr  to  Iho  extent  of  ik\ 
KvnX.     The  bulk  of  tlie  former  consisUt  of  bug;^,  gras^hc 
caterpillare.     Tho  grasshopjwr«  nre  eaten  freely  during  the' 
Kon,  nhen  Ihey  can  be  obtained.     CaterpillaraaUo  are  a  favoritel 
and  are  eaten  during  every  month  of  the  year.     Two  stomacliK 
in  January,  contiunc<l  fi4  and  50  per  cent,  reapectirely,  of  c8 
Booties  ah)0  arc  eaten  and  comprise  mostly  harmftd  spc-cies. 

Tbo  vegetable  matter  con^^ists  of  a  few  weed  secd^  tuA  small 
In  DeceDibera  few  gnipes  am  found,  but  elderberries  arc  the  I 
whenever  they  can  he  obtained.     It  U  only  when  those  aiv 
great«.st  abundance  that  the  vegetable  food  cxoceda  the  anit 

In  the  synteniatic  arrangement  of  tho  birds  of  America,  the 
bini  htus  been  plai:rd  at  the  head  of  tlie  list,  i.  e.,  highest  in  poiatl 
development.     In  Its  food  habitd,  coasidered  in  their  econonilc 
tion!!,  and  in  its  general  behavior  toward  the  bumau  race,  tho 
oceupies  a  similar  potiition. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  op  Agriculture, 

Bureau  of  Entomology, 
WasMngUm,  D.  C.^  March  S^y  1905. 
3ib:  Frequent  inquiries  from  correspoDdents  of  the  Department  of 
friculture  for  information,  on  matters  pertaining  to  the  culture 
bees,  and  particularly  as  to  the  conditions  under  which  one  may 
uonably  expect  to  meet  with  success  in  this  pursuit,  led  to  the  prep- 
Ltion  of  this  bulletin  in  July,  1897.  Though  designed  by  the 
hot  primarily  to  answer  a  few  of  the  specific  questions  which  are 
fit  likely  to  present  themselves  to  the  mind  of  the  inquirer  wholly 
familiar  with  the  subject,  the  aim  has  been  also  to  introduce  in  the 
atment  of  the  various  topics  information  which  it  is  hoped  will 
d  many  of  longer  experience  into  more  successful  methods  than 
jy  have  yet  practiced.  The  stereotype  plates  of  the  earlier  editions 
Ting  become  much  worn,  necessitating  the  resetting  of  the  type 
the  entire  bulletin,  the  opportunity  has  been  afforded  of  inserting 
ivnX  new  paragraphs  and  making  a  few  slight  changes  in  the  text 
heretofore  published. 

Respectfully,  L.  O.  Howard, 

Mitomologist. 
Hon.  James  Wiuon, 

Secretary  of  Agrioultvre, 
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may  Ih>  ^afol}-  Haul  that  any  yAtus^  whore  fHruiin}r,  t^irtlvnin^.  or 
uit  rai-'Jin^  can  1h>  suprc-wfully  fonowi>H  is  udHpt^d  to  tin'  pi'oliliiMe 
;<»opiiig  of  }t«*i's — iiiH  liiiiitt'd  way  Hi  Iwiwt,  if  not  (■xttMi'^ivoly.  Maiiy  of 
hmelucatitic.'iwiM  .siippiHt  oxti-nsuviipmrip-s.  IitmHitiuii  tuihistlicre 
irc,  within  iht-i  IkihIpfs  of  t\w.  I'lnt^d  Shilrs.  tlnHiwiiitl^  of  jroml  Icica- 
Botts  for  tin-  apiarist— fon-M.  prairiir,  fwuiiip,  and  momitiiiii  iv^jioum — 
•■here  agriculture  Imm  iu*  yet  not  jjaiuoJ  n  foothold,  either  Itccaut**  of 
rrnmtoiK'Jiw  from  markott)  or  tho  iiiiiiiviting  c-hanictcr  of  ,to\i  or  clin)At«. 
Hiib  {HirKuil  nifty  sil^>  Iw  followod  in  or  lu^nr  town^  and,  to  a  limited 
Kleot,  in  large  cities.  It  even  happens  in  *^nie  instancejn  that  been  in 
ftieti  or  towns  find  move  abuudnnt  pasturnjfe  than  in  couatiy  locations 
rbich  are  considered  fair. 

The  rit)'  of  Wn»hiiif>:ttin  is  an  example  of  ihis,  hecn  located  hero  doinj; 
wttor  during  the  spring  and  summer  month."  tlian  those  in  the  sur- 
Mtiiuling  t-oiintry,  owing  to  the  heo  piisturiig*'  found  in  the  nnnn>rou» 
irdenx  and  partes  and  the  nectar  yielding  shade  trees  along  the  streets. 
This  i»  due  mainlr  lo  the  fact  that  the  linden,  or  liiifwwood.  which  is 
tarely  »een  in  the  country  attout  Washington,  hiis  been  planted  exten- 
DTcly  in  the  parks  and  for  miles  on  both  sides  of  many  of  the  streeta 
ltd  areiuii's  of  the  city."  Aiiolher  .'««nrce  in  the  city  not  found  exIoQ- 
wvtly  in  the  country  adjacent  ii*inelilot,  Bokliam  or  i*wc«t  clover  (JW<- 
'^«*  affxt),  which  lias  crept  into  vacant  lot«  and  neglected  corners, 
ud  diffuM^K  il.H  agre4>al>I<>  perfume  to  the  delight  of  all  city  itn-elli>rs, 
"■hetbcr  human  or  iiiswl.  The  writer  has  practiced  with  profit  the 
triiH!<[Krrtat!on  of  nearly  a  hundred  colonies  frutn  a  country  apiary  10 
Iiili-s  dirtlant  to  Washington  for  the  linden  and  siveet  dov^r  yield.  lie 
i»M  alrto  wMm  H  prosperous  apiary  kept  on  the  roof  of  a  business  bouse 
i»  the  heart  of  New  York  City,  and  on  w^veral  occafHons  has  visited 
itiother  apiary  of  30  to  411  colonics,  whirh  a  Hkillfiil  iipiiirist  had  lot-at«d 
hi  tho  i-oof  of  hw  sUtw.  in  the  busincHK  |wrtion  of  Cincinnati,  Oliio,  and 

prom  which  So  to  40  pounds  of  honey  per  colony  were  usuully  obtained 

p»ch  year. 

•Serer*!  »|>mIm  of  llndtMib  aw  iiii'ln<lp<I  in  ihcw>  pl*nlii>iis,  but  tum^  ..i«M.  mtiM 
'bin  our  roiUDiDn  Amerii-Kii  Ijtiden,  or  hawwivHl  <  TI^m  amrriear 
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Another  npiiin'  porsonally  inspected  was   located  directly  on 
sand  Imnks  formiiiK  the  eastern  shore  of  T^ko  Michigan.     These 
were,  of  roui-se,  iinable  to  forage  we-stward  from  the  apiary,  beoce 
but  half  "a  field."    The  soil  of  the  area  over  which  the  bees  rani 
fwas  a  light  hrihI.  unproductive  for  most  crops,  and  the  i*egion  was  li 
developed  agriculturally,  most  of  the  honey  cominB  from  forest 
and  from  »hrul)fi and  wild  plants  j^rowinj;  in  old  burniuf^and  win< 
yt't  25  to  8lf  pounds  of  excolleiit  Iiouey  \ter  colony  wa^  the  usual 
pUid  obtained.     At  one  time  the  writer  tiad  an  a|>iary  in  Lht<  city 
Detroit^  Mich.,  where  the  wide  river  on  one  side  rut  off  nearly  hdf 
the  piisturajre,  yet  the  hees  did  will.     And  again  for  several  vnare 
had  ail  apiary  containing  from  IfO  to  200  colonies  of  bccH  on  a  ri 
sterile  con^it  of  the  IsUind  of  Cyprusi,  andanothcrnwtrlyaalargc 
but  a  few  rods  from  the  scashon'  on  »  rocky  point  of  Syria.      Both 
these  apiaries  were  dev«ted  in  the  main  to  queen  rearing,  yet  the  yi 
of  honey  was  not  an  un9m|K>rtant  item,  especially  in  the  Syrian  api 
while  in  the  Cypnis  apinry  some  lioncy  was  frequently  tikcii.  and  it 
liircly  nece-tsary  to  feed  the  bees  for  stores.     In  the  latter  case  al 
one-fourth  of  the  range  waa  cut  off  by  the  sea,  the  bees  tieiiig  I 
at  the  head  of  an  open  I>ay  and  a  short  di!*tance  from  the  shore.  »? 
the  location  of  the  Syrian  apiai-y  prevented  the  bees  fconi  securing  1 
of  theuHUid  range,  hence  their  greater  prosjierity  wax  due  to  theniLtun 
and  (iiiantity  of  the  iHtsturage  of  their  limited  range. 

It  is  evident,  thiM'efore,  tlint  noonesiniihuly  located  need  twdete 
from  kwping  bees,  pnn-ided  the  nectar-yielding  troea  and  plants  of 
half  range  iiri!  of  the  right  sort  and  abundant.  Moreover,  regions 
rough  and  sterile  or  wd  swaiupy  as  to  give  no  encouragement  to  Uie 
cgriculturist,  orevon  to  the  Mock  miser,  will  oftQii  yield  a  good  iucora* 
to  the  l»o  keeper,  inniguiticant  and  apparently  worthless  herbs  and 
shrubs  furnishing  forage  for  the  i>eea.  The  ability  of  the  bee^ito  ru; 
overareatt  inaccessible  toother  farm  ^ock  and  to dinw  their  sustenai 
from  dense  forests  when  the  timber  is  of  the  right  kind,  and  the  frt^ 
idoni  which,  iMH-ause  of  their  natun;,  must  bo  ai-coixlod  them  topitstiire 
)n  whatever  natural  sources  are  within  their  rauge  of  3  or  4  mWt*, 

Mist  l>e  taken  intn  nccjiunl  in  estimating  the  posHibililies  of  ii  Im-ality. 
It  will  be  found  that  very  few  localities  exist  in  our  country  where  al 
st  a  few  coloniea  of  beoa  may  not  be  kepL  Whether  a  largo  uumbor 
night  be  protilably  kept  in  a  given  locality  can  be  de^-iiled  only  by  i 

ireful  exumiiiation  as  to  the  honey-producing  Horn  within  range 

le  apiary  (see  pp.  12  and  26-lLlO). 
The  dtuiger  of  overstocking  a  given  locality  is  very  frequently  ex 

•nitt-d.     Kuch  range,  it  is  self-evident,  has  a  limiL     The  writer 
fever,  fully  convinced,  after  long  experiem-e  in  numerous  I 

id  under  lli»*  most  varie<l  eireum stances,  tlmt  ihi-ee  or  fonr  Iiine-' 
(.-oJonicfi  as  are  commonly  considered  suHiciLMit  to  st4N*k  a  giv 


n 

may  tuunllj'  lie  kept  wltli  a  relative  degrco  of  prutit.     But  to 

iTc  Hiich  iffliilte  Huffii-ieat  care  nitd  close  observation  have  tc«)  frc- 

itly  not  \yeen  given  in  the  selectiou  of  b«e«  adapted  to  the  loaUity 

'  ronditiom.    A  more  Fiv(|ueiit  failure  lias  been  lack  of  proper 

fpiitinn  to  the  iniJividiml  eoluntn^,  jMirtinilnrly  hb  ti)  the  ag^  and 

i?b«mcl«r  (if  the  iiuewnn  in  I'lU'li.     Thn  ■jpHCRgivpn  for  lirood  rvflringis 

»n  too  iunall.and  rrf>qupnU}'  no  cara  is  given  to  secure  tbe  proper 

ionnr  uf  hrcMxl  in  tinif  to  insnnMi|H»piilHti(iii  ready  fnreach  hai~\'e»t. 

Utenlion  to  thi'iiw  jMnnl^  would  cnaMe  gn*at  iiumbere  of  l>ee  keepers 

rbo  DOW  regard  50  to  100  coloDies  &d  fully  t^tocking  tlieir  ranjfo  to 

several  faundrodti  in  a  single  apiary,  iK-ith  flight  or  no  diminution 

16  average  yield  pt-r  colony. 

THE  RETUBlfS  TO  BE  EXPECTED  FROM  AN  APIABT. 


Although  apiculture  is  extremely  fai^cinaling  to  most  iwople  who 
a  tiwte  for  the  study  of  nature,  reipiiiing.  as  it  does,  ont-nf-iloor 
frith  enough  p}IeR^i?e  to  Ire  of  benefit  to  one  whose  main  ocvupa- 
is  sedentary,  the  iocomc  to  be  derived  from  it  when  rightly  fol- 
iwcd  is  a  consideration  which  generally  hus  some  weight  and  is 
ften  the  ehief  factor  in  Inading  one  Ui  undertake  the  (?art>  of  inyoii. 
'ertainU',  whei-e  large  apiarieK  are  plannod,  the  prime  objert  is  the 
imtcrinl  profit,  for  they  riMjuire  much  hard  labor  and  gn^at  wittchfut- 
icsA,  and  the  performance  of  the  work  at  stated  times  ii<  imperalive, 
lu  that  in  this  case  there  is  less  opportunity  than  where  but  a  few  colo- 
tictt  are  kept  to  make  n  leii^urely  t^tudy  of  tlie  natural  history  and 
iftbitu  of  tlie.4C  interesting  insects,  becauf^e— unlc^  the  keeper  is 
rilling  to  forego  »  considerable  portion  of  his  profit* — his  time  must 
HH-06»iriIy  be  nlmot^l  wholly  taken  up  in  nttending  to  the  most  appnr- 
!tit  want-i  of  hi-s  chiirgtw. 

One  very  naturally  suppose-s  that  the  return  fnim  a  single  hive,  or 
leverul  of  them,  in  a  given  locality,  may  be  taken  as  a  fair  index  of 
what  may  be  expected  each  season.  Such  i-eturn.  if  considered  aver* 
ige,  nuty  serve  as  a  basis  on  which  to  reckon.  I)ut  as  so  manv  conditions 
influence  it,  great  differences  in  actual  results  will  be  found  to  occur  io 
f-ucccM^ivo  scaitons.  Apiculture,  like  all  other  iu-anches  of  agriculture, 
depends  largely  upon  the  mituml  resourceji  of  the  kK-aliftn,  and  the 
f»vorut)lene«8  or-unfavoralileness  of  nay  |»rtie«lar  seasrm,  no  matter 
liow  •ikttlful  the  management,  may  make  great  differences  in  the  year's 
return.  The  knowledge,  skill,  industry,  and  pramptne^  of  the  one 
trho  undertaken  the  care  of  the  apiiiry  have  likewise  nmch  to  do  with 
the  return.  Furthermore,  proHts  are  of  courrie  hirgely  affected  by 
[be  nature  nml  proximity  of  the  nurket^. 

A  modonite  pslinuite  for  u  fairly  giMvd  loealltj  would  he  S.'t  to 
pounds;  of  extmcted  honey  or  25  |iound«i  ot  v 
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This  pr««uppu^8  good  wintering  nnd  no  average  seaiton.     Wbeo 
or  uion*  of  the  important  houpy-yielding  plants  aiv  pre«>iit  in  a 
daiioc  luid  Hve  faii'ly  >?uppieiiionted  l)y  minor  iiMsccUaneoiiB  Iioiiej  pli 
tltc  locality  may  bt>  con-iiderod  cxoiillont,  and  an  expectation  of 
ing  iimrH  t.limi  tlic  yifkl  tiit>iitiuiio(]  above  may  he  f-ntertiiined.     V 
L'Xtrart^ifi  luxipy  <if  giMxl  quality  al  it*  pi-eHL'iil  wliol«>>ale  prici*  nf 
S  cents  ppr  [Kiiind  and  roiuli  boney  at  12  to  14  mmts^  eat^b  hire 
iiikUt  fnvotiihic  (rirruiii^taniM-.'*  jurive  a  griNsa  aiiniial  iTturn  of  1^. 
$3.     From  tbift  atmut  onu-thml  in  to  tm  dinliK-tcd  Lo  cover  cxi 
ntber  than  the  item  of  laltor.    Tbc«c  will  inclode  tbe  purchaee 
coiuti  foundation  and  T^octions  repairs,  eventual  repUu-ing  of  hire« 
iinpleinerits,  and  the  interetit  on  the  i-apitiil  inve»ilt>d.     Hy  locali 
Home  section  particularly  favoi-alile  to  ai>ic»lture — that  i a,  iiuar 
linden  forests,  with  i-lover  fields  within  ntn)^.  HupphMit tinted  ity  I 
wheat:  or  in  a  si^etioti  wlieif  iilfuUa  in  raisied  for  M^-d;  whi-iv  mi>Hi|i 
■California  nage-s,  and  wild  buckwheiit  abound;  where  ma iigrovc, 
invttoe?.  and  titi.  or  where  Nourwood.  tuliptrce,  and  asteif*  are  pi 
ful^thc    nel    proiit^s   ht-r*}  indit-ated    nmy    fre<iuciitly  l*c  doubl 
trebled. 

Rut  thesi'  fiivorfnl  lonntions,  like  all  othei>i.  are  also  siibjt^t 
reverses— the  I'esult  i>f  dmnght-s.  great  wet.  freezes  whit-h  kill  Imik 
hv!C  pasturage,  etc.,  and  though  mnie  yearH  tbe  profits  are  mu  i 
lai^er  than  thohe  nnmrd  alwve  ah  to  lend  a  very  roseate  liui*  to 
outlook  for  tlie  aecunmlation  of  wealth  on  the  part  of  anyoiiv  who 
powcss  himself  of  a  lumdred  or  two  oolonici*  of  bees*,  the  bcf>'inaer 
do  well  to  proceed  cHntiously,  hearing  in  mind  that  much  experiew* 
is  iiPcpsMiry  to  enatile  liiiii  to  turn  In  the  b&<t  aeeotint  seasons  Iwlow 
the  average,  while  during  poor  !4easoa<«  it  will  take  considerable  niMifi 
standing  of  ihe  ^uliject.  energetic  action,  and  some  ;^crilkv  to  tlda 
over,  without  di«»riter.  nr  at  lenj*t  without  Micb  great  dist^-ourageiiient 
A»  to  caiiMC  neglect  and  loss  of  faith  in  the  business.  On  the  whu(e« 
there  nliould  be  expected  from  tbn  raising  of  beei*  for  any  purj"**' 
whatever  only  fair  jmy  for  one's  time,  good  interest  on  the  money 
invested,  and  a  suflieienl  margin  to  rover  contingencies.  WttJi  M 
|fri*ater  exijerttitiini'i  from  it  than  thi»,  and  where  intelligence  dinxH* 
tbe  work,  apirnltvire  will  he  found,  in  tbe  long  rim,  to  rank  among  I 
best,  and  Jififcst  of  rural  industricH. 

The  value  of  bees  In  the  pollination  of  variou.<4  fniit  and  seed  c 
is  often  sutticicnt  leauon  to  warrant  tbo  keeping  of  a  Mnall  apiary,  em 
If  circuuiatancen  do  not  favor  its  management  in  sucb  a  manner  aa  tc 
secure  the  largi«Kt  possible  crops  of  honey  or  to  injure  tlm  saving  of 
all  xwarniB,  The  ijuulity  and  quantity  of  many  varietieji  of  npplf*. 
pears,  pInmH,  and  small  fruit>*  de|)end  aiwoliitely  upon  complete  crow 
pollination.    The  most  active  agents  in  this  woi-k  are  honey  beea. 
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^fZ  WHO  DE8IKE8  TO  DO  SO  C^N  L£AEN  TO   X&NIfULATE 

B££S. 

pcrtK)ii  triih  fiiirly  iit^july  iiervcBitttd  soiih-  [mlipncf  und  cotini^ 

^isih'  Imirn  to  rontml  niul  niHtiiimlatf  !)<■<'.'<.     Tboit?  hi'c.  il  in  Lnii<, 

w  exceptiofml  indiviiiuals  wIiohu  .ivufpiii'*  are  [mrticuUrty  HiiN^vpti- 

to  the  poison  injtH^ted  by  tlin  buo,  so  much  »a  that  itcnouM  offects 

ow  R  singlp  sting,     Siifh  rasfn  iin-.  h<)w<'iVfr,  wry  mns     In  imiet 

iMioe^  whern  rai*»^  is  not  takrn  to  avoid  iill  slinjfs  thf  MytUttii  even- 

becomen  accustomed  to  the  poison,  »o  thst  beyond  niomentaty 

a  hUiij;  ruu>4C!4  no  iiicoiivoiiioiice. 

'o  a  oiTlaiii  i!xt«iit  tbu  hcliof  pxi^tM  thHt  boefi  hiivo.  without  apparoat 

Be,  a  violent  dislike  for  rouio  people,  while  ntbera.  without  any  effort, 

roceivod  into  tbt-ir  favor.     The  laMcr  part  of  thin  pi'opoiititioii  hiLS 

fttU'r  fouiidntiun  timii  tho  lirst  ]>art,  for  it  ii^  the  Rctioiis,  ntthi-i-  thuii 

peculiarity  of  the  indiridtml  hirusfllf.  that  an^er  the  t>eeit. 

lees  prefer,  of  t-oursL',  not  to  be  disturlwd;  heiice  they  m^iiiilly  koep 

Ird-sori  I  he  hH)knul  forinlnideiN.     When  visil4irxH]iproiU'h  llif  hivi's 

vp  (guards  are  v<!ry  apt  to  tly  toward  ihi'in  as  if  to  inqtiiit*  whfth(>r 

:iD  t!«  !nl4>nded  or  not,  and  should  the  visitor  not  iiispii'p  them  with 

r  by  using  !^Ul^ke  or  some  itiniilar  uu-iuis,  liiit  .ihonld  liiiiisclf  ^how 

r  and  nen'ousness,  he  will  Ire  very  likely  t«»  amuw^  (heir  suspicions 

further,  or  even  to  anger  them  should  \w  strike  at  theui  or  endeavor 

igQ  their  approach.     Indeed,  one  not  acvugtomcd  to  the  note«  of 

very  likely,  uticon»eioui«ly,  to  dodgv  his  bead  about  when  a 

er  buzzes  uncomfortably  elo^e  to  hiri  faee.     It  may  be  u  movement 

t  au  inch  or  two,  hut  (lerhapn  a  ({uick  jerk,  and  Iteiii}^  noticed  by 

auspieiouM  guard  is  reneutwl :  a  sting  follows,  and  yet  the  retripient 

ilaren  that  he  did  notliing  to  eau»e  the  attack,  but  tlmt  Ih>(>h  merely 

be  hiiiJ  and  always  stinj;  him  when  he  appruiiehei^  Uieui.     On  the 

Mr  hand,  an  eqtully  uiiprotei:ted  person  who  tnoves.  about  with 

JBbenitton  may  ffunonilly,  under  the  same  circumstaneos,  be  let  off 

khoiit  ri'eeiving  a  t^iting.     It  U  in  thi»;  ease  not  -io  much  what  be  does 

^hat  be  does  not  do. 

^  i»  not  to  1)6  understood  that  bees  will  always  refrain  from  stingring 
Poe  remains  somewhat  pnssive  in  the  vicinity  of  their  hives,  for  the 
t  is  that  at  some  seasons  common  black  hoes  and  crosses  having 
*d  of  this  raee  Hy  some  dihtanee  to  attack  pawters-hy,  or  even,  with- 
l  judt  provocation  und  with  but  slij^ht  warning,  to  plant  a  sting  in 
i  face  of  one  who  ia  standing  near  the  apiary.  Rut  a»  the  avoidance 
such  unptt^aMant  oeeurrences  depends  largely  upon  the  kind  of  bcoe 
pt,  and,  to  a  eerlain  extent,  upcjn  an  acquaintance  with  a  few  facts 
Ifa  which  anyone  of  intelligence  may  ea-iily  familiariKe  himself,  and 
b  observance  of  certain  precautions  which  are  quite  simple  and  after 
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a  little  practice  will  become  eaiiiy,und  an  the  opening  and  nntnip 
of  hivcn  in  securing  boDey,etc.,  U  equally  aimple  and  attended «4| 
greater  risks,  it  is  i«afc  to  say  that  almost  anyone  can,  wiik 
vcrancc  ami  the  i!xurci!i«  of  due  <-auti<)ii,  kani  to  inanipiilale  bHii 
perfect  freedom  and  without  serious  risk  of  Wing  stung. 

HOW  TO  AVOID  STnros. 

Stinps  can  be  avoided,  first,  by  h«vin|f  gentle  beeit.  If  do 
point  of  ^U[)criority  over  the  (xuiitiioti  brown  or  black  bee  ihui  i 
gentleness  <^H>uld  )w  fairly  clairn<^<I  for  sonic  of  tliR  races  intrc 
evnw  of  tbo  ntrains  do%-clu))ed  in  rooont  years,  it  would  ^<lill1 
while  to  get  tbcni  on  this  account  atone.  Wbon  the  fact  of  sai 
in  several  other  iDiportant  points  is  considered  also,  there  sboiilftVj 
fui'tUor(|tie8tion  b^  to  theadrisabilitr  of  procuring  them  in  pn*(e 
to  the  coiunion  variety.  The  beginner  is  advised  never  to  tbinkj 
doing othernise.     No  one  likes  stiogs,  and  even  the  veteran  whoali^ 

insensibility  t-o  the  wrath  «f  I 
^r^^Stflfi^  churgCA  will   find  htninli-rHi 
■JBmnS  pl^a^ut'eintbemuiichinorvt.-*^) 
repltu'ing  )ihiek«  aud  ibciri 
with  better  varietioa.     Nl 
merely  to  gratify  a   fancy  or  for  convenieiH 
If,  by  reason  of  the  stinging  qualities  of  the 
an  examination  for  the  purpose  of  ascertaining  ihH 
ditiou  of  a  colony  of  bees  becomes  a  dlHagrcr^tibi  I 
to  the  one  who  cares  for  the  apiary,  little  thintp' 
sary  to  the  welfare  of  the  colonies  will  bo  postf 
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omilled  allogetber  and  the  apinry  will  mood  pr 
neglected  npp<'iirHnw,  and  the  actual  profits  will  be  atTected. 

Of  the  races  already  in  gencnit  cultirntton,  Carniolnns  art'  lht| 
tiest,    although    Caucasians,  more   rewmtly    introduced    frotu 
eastoru  Uu.«iia  and  only  now  being  put  un  .sate,  are  by  far  ihe  Ml 
inclined  to  sting  of  any  bees,  and  oiay  Im>  handled  «t  all  time- 
rejjorling  to  the  protection  of  a  iH'e  veil,  and  genciully  without  si,," 
at  niafi  a  very  Hliglil  appltealiun  of  tiuioke.     Some  strains  of  II 
etpia)  in  gentleness  avei-agt>  ( 'nrniolau^,  hut  in  general  Ibn  nice  ni 
Italy  is  by  no  meaiiK  as  gentle  as  that  found  in  Caruiula,  Austria,  an 
(!auca.suins  arc  much  tii  bo  preferred  for  the  liegiiiner.      In  caM 
gentler  race:*  are  not  easily  pi-ocurable  he  need  not  he_sitjite,  hi>i 

I  to    nndcrtuku,    after  adopting  due  pDruulioiis,  liic  ttiani|nili 
pure  Italians. 
In  cnwsing  well-established  bree^ls  the  uialcfi  of  a  gentle  rrux  tl 
be  used,  otherwise  the  workers  of  the  cross  may  vary  greatlv  in 
per,  eapecially  in  the  first  few  geDeratious.    Only  caivful  *el 
J 
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nntiiiupd  for  »nnH>  lime  will  ^  Hx  thn  dnsinilile  tnita  as  to  result  in 
iieir  reproiitK^tion  with  a  fair  dp^ivo  of  ourtAiiity  in  the  ofTrtpring. 
Bff^  baring  Iho  blood  of  blackij  and  Ibilinri;*  art?  nc«r]y  always  quite 
v'tcioiis  ill  the  CUM)  of  tbo  first  rroMS,  and  nro  cvon  liardor  to  »iii)Klue 
with  (tmoke  tJ»n  Jire  pure  hlacka.  Otiior  nieea  opod  not  be  con&ider'ed 
ben\  tut  they  are  ndaptod  \o  ;«[H-cinl  purposes:  and  the  Bkill  of  tlit-  Ik>«- 
iiiutti-r,  till.'  conditions  of  diiiiHtt',  floi-a,  et«r.,  and  (he  particular  liiiu  of 
pnidurtion  to  he  followed,  should  decide  whether  their  iiitrodui-tion 
in  advisable  or  not," 

The  i^wond   eiisenlJal   to  enable  one  to  avoid  Htln}^  is  Ut  liave  a 
jfood  f<m<»ker  at  hand  whenever  the  Itees  are  to  lie  handled.     Any  way 
<f   getting   sniokt*  of   any  kind   into  the 
ive   and  aUtut  it  iiiuv  iin>iwer  the  piir- 
lae,    hut    for  «i.sc  and   eircrliveiu^fw  in 
eeping  Iwes  under  eontro!  nothing  will 
tiike   the   plac-   of  the   modern    liellows 
smoker  (tig.  1).     .\  good  one  la^t.'i  yv&n. 
lid  iUcMt  is  Ao>4||ght  (i^l  to  (l.^IJ  for  the 
('iLiuiii*nize>i)  that  the  expenditure  may 
considered  one  of  the  wi»ei«t  that  can 
tnaih*  in  titling  up  nn  apiary. 
A  vv'tl  (tig.  ^),  uiado  of  black  bobtnct  or 
rusaels  net,  to  draw  over  the  hat.  and  a 
ir  of  gloves,  pri^ferahly  of  rubber,  ruay 
u^e<l  at  tirsi.     Itut  whoever  has  fairly 
aeuahte    beos  and  !eani<i   even  a   little 
Mint    their  wavN    vrilt    ^oou    di^vard  the 
toven,  utilejiK,  indeinl,  he   be  exceedingly 
Imid.  or  one  of  Ihose  to  v,  horn  a  Ikm;  sting 
oiild.be  a  dreadfid  alflitUon.     The  veil  can  bo  safely  dispenwd  with 
the  gentlest  Imth  an;  kept, 

•Simple  and  convenient  hires,  employing  the  Laingstroth  principle, 
ind  with  ^ixiries  and  frames  intorehfliigeatile  aod  so  constructed  as  to 
wdueo  propolization  to  a  uiiniuuim  and  Ui  insure  straight  couil>.s,  will 
Durh  facilitate  the  avoidance  of  Htings. 

The  Use  of  the  bee  esi-niie  (fig,  8)  in  removing  surplus  honey  greatly 
Viducc!!  the  risk  of  Ijcing  string  during  this  operation,  for  it  saves 
litieh  manipulation  of  comlis^  and  shaking  and  bruHhing  of  bees.  Tliis 
Ificfu)  devU-e  i^  tittcd  into  a  slot  made  in  a  board  the  same  hize  ok  the 
Dp  of  the  hive,  and  the  whole,  when  slippeil  in  between  the  brood 
UKUrtnient  and  an  upper  story  or  super.  «ill  [lerniit  all  of  the  worfcei*8 
ibove  to  go  down  into  the  lower  story  but  not  to  return  to  the  top 
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above  to  go  dowH  iuto  the  lower  storj",  Imf  not  to  return  to  tlie  top 
one,  so  that  in  one  niglit  it  is  powsihlo  to  frw  f-nlirol^-  a  rii>t  of  comlM 
from  bees  willioiit  Kny  niHiiipiilittion  of  tltn  coinlm.  and  without  »inv 
iiig.  slinking,  or  hriisliiiiff  the  b«>e». 

Lastly,  retuonable  ciirp  in  maniiniUtlon  and  a  siiitahle  .\v<itei)i 
niAnau^cnient,  which,  of  course,  implies  (hp  doing  of  work  in  prop 
8ea,'«>ii,  will,  with  the  olwervflin-e  of  the  foret^oin^  points,  iiinkc  tb« 
risk  of  stinjfH  ex<eixiin{fly  sli^fht.  Indeed,  intelligent  attention  t«>  tfae 
most  inipin-tanl  of  thu  pnint-s  niGittioHcd  ahove,  with  extra  gentlencA 
Hint  niodi-ratioii  in  m«ii!|nilHtion.  will  (mkiIjIo  anyone  who  mi  desire** 
avoid  all  .itiiigft. 

WHAT  RACE  OF  BEES  TO  CHOOSE. 

K<^fi!rciicc  haw  ain-ady  Iwrn  iiiudi- tn  the  ndiittvi-  ^^ntlonfss  of 
varionN  racps,  and  -Jiiice  the  j^ntlcr  typos  are  thcmyclves  exo**!!!" 
honey  jpitlierori*,  and  the  partit^iilar  advanta^s  to  he  derived 
some  of  the  more  eniM'gelie  races  which  do  not  happen  to  be  so  rai 
ill  t^'fiipera merit  arc  not  likely  to  be  »ecuivd  by  the  Ijeginiier  who  u 
unfamiliar  with  the  luost  approved  methods  of  manipnlatioaof  surb 

bees,  it  is  .stronffly  ret-oni- 
tnendC'd  that  only  the  gentle 
ones  heat  first Hdo])ted—eilhrt 
Caucasian:*,  CHrniolHns,or  llil- 
iaiw.  Shonld  full  colonies  of 
the^ie  not  he  obtainable  near 
home,  colonies  of  ordinarjr 
bees  may  be  changed  by  rr- 
placing  tlie.ir  <|iiiH-n^  with  queens  of  the  doAired  race,  the  latter  having 
been  pi'ocured  in  small  bo.Nes  by  mail.  If  pos.'^iblc  the  introduc^Mi 
bul  better  Ix?  made  by  an  expert,  although  in  j^'ncral,  by  followiaj 
ilie  instrnetions  which  awompany  the  hew  queen,  success  will  al«o 
be  attained  by  the  beginner. 

A  brief  i^iinmiary  (»f  the  leading  trait*  of  the  varioiM  moea  now  io 
this  country  will  Iw  of  «i*e  in  guiding  tho  purchaser,  aa  well  is 
iristi'urttvc  lo  him  for  reference, 

Caocasiaaa  an-  imtiveA  of  that  portion  of  liussia  lytuj?  between  tbe 
Black  and  Cajspian  seafl,  are  exceedingly  gontle,  good  workern,  good 
defenders  of  their  hives,  proliiie.  build  nuiity  queen  cells,  and  sivunii 
often  if  eontined  to  xinnll  luvejs.  The  a-orkors  are  dark  leaden  gray  in 
their  general  color,  and  present  ijuite  a  ringed  appearance  becauu'  of 
the  alternation  of  thi*  dark  color  with  the  lighter  fuzz  which  edges  llie 
segmenta  of  the  abdomen.  They  also  show  frequently  one  to  two 
yellow  or  leather  colored  bands,  arc  somewhat  siuallor  iKxiicd  lh«a 
Italians  or  Carni<ilan.'<.  have  good  wing-expanse,  and  hence  are  ninihlc 
flyers.  The  droncjn  are  mther  small  and  quite  dark  in  color;  queens 
not  isrge.  and  vary  in  color  from  ^  co^v^ty -yellow  to  a  dark  bronz«. 
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uniolftn*  ant  iiiuob  Inrj/rcr  bodied  and  doiuowbat  Ugbter  gray  in 
ir  than  tbc  Cnucni^ians.  but  ttbow  llkcwi^  in  nutny  inHtattcc-s  one  or 

rusty  or  linrk-ivd  bunds.  Tlipir  (jn»at  hardiness  nod  6xr«Ilcnt 
g  power  i?!iiit)>li'  theii]  to  tly  freely  in  miieh  ronler  weitther  timn 
»  other  rat-esstniicUaiid  to  regain  their  hive  entrance!' iinderadverNe 
dition^.  They  aiv  prolifif.  aetive,  and  gtxyA  honey  gatherers  pro- 
tag  comlw  of  snowy  whiteneB«.  As  in  the  i-axc  of  the  Caucnsians, 
r  proliticiie.-^  i-auseB  tbem  to  tUI  sttmll  bivet<  t»ovcrflowiug  with  heen, 
thin  naturally  result:;  in  niinieivu^  xwanns.  It  in  tbcn^fore  advis- 
I  to  use  liivi'M  containing  U>n  to  twelve  frames  in  the  Urood  tUaralwr. 

iiaturu  of  thi!  CaniiohiiiH  U  usHentially  »  (inlet  one,  »o  tlmt  upon 
a|>proach  of  cold  weather  they  settle  down  in  n  very  compiict  iiud 
■eiuely  quiet  cluster,  a  condition  which  contributes  in  no  nniiill 
(Tee  lo  tbeir  excellent  wint^Tinjf  (|ua]iti««.  Tlie  drones  are  the 
i*t  of  all  drones  of  this  wpecio.-.  nud  are  covered  with  ii  tbiirk  coat 
;r«y  fnzz.  The  queens  vary  from  a  lijjht.  color  to  a  very  dark 
tier  color,  the  typical  queen  heinjf,  however,  dark  bronze,  Ini*ge, 

rounded,  stronp,  and  active. 

aliaui.  the  fin«t  of  the  foreign  races  to  lie  introduced  Into  this 
ntry,  are  much  more  widely  knnwn,  and  have  with  reaiton  found 
it  favor,  since  they  are  indurttrious,  good  defenders  of  their  hives, 
'  excellent  honey  gatherer^,  lu*  well  tut  handi«)mG  in  appearance, 
Ig  usually  evenly  marked  with  three  yellow  hands  aerotw  the 
trior  portion  of  the  abdomen.  The  blood  ha«  be<H)mH  so  ditMemi- 
kI  through  the  apiaries  of  the  country  that  many  hybrid  lieea 
Ing  but  one  to  two  yellow  bands  are  counted  as  Italians,  and  their 
a  diaposition.  derived  through  the  males  of  the  common  race,  is 
-.ged  to  the  Italian^.     Strains  of  Italiaiifi  pure  in  blood  have  been 

I  by  sftleclion  in  this-  country  until  the  three  yellow  bands  have 
nuc  »0  wide  U.S  to  he  nearly  or  quite  joined,  and  in  .some  in.itances 
'Iv  the  whole  atxlonien  is  yellow.  In  general,  however,  \i»  regards 
leriiig  poweiii  it  doe.>i  n<it  seem  that  iiny  imiirnventemt  lias  l>een 
e' by  thi)i  i^election,  the  dark  or  teat  her- culored  Italian;*  proving, 
D  all,  more  vigorous  g«.'ntle,  and  lietter  honey  gatlK'ren*.  while  a.-^ 
irdS  wintering  they  are  also  .sni«M'i<n-.  ll  muht  be  acknowledged, 
ever,  that  the  Italian  race  it^  i^Hghtly  inferior  in  wintering  t)ualitiea 

II  of  the  otherii  which  have  been  generally  introduced  into  America. 
fpriant,  from  the  island  of  C.'ypru>»,  u)ay  be  taken  as  a  gen  end  type 
1  which  to  compare  other  eastorn  races.  Thoy  are  small  bodied, 
0  slender,  in  fact,  than  any  of  the  European  races  of  b«ea.  The 
jtocn  is  motx'  pointed  and  t<hows.  when  the  l>ees  arc  purely  bit:d, 
e  ligbt'Colored  bands  on  the  upper  surface,  nud  considerable  yul 
on  the  under  side.     Between  the  wing  attachtnente  on  tlie  thorax 
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i§  a  little  prominenre.  Nhaped  like  u  half  moon,  wbirh  u^  usually  qi 
plainly  yellow  in  cttlor.  Tlio  qiiecn.t  are  Hinall  bodied,  yellow  in 
with  nioro  or  less  Mnr.k  itt  the  tip  of  tlu;  alxlonien.  The  drouos 
a  hottvy  coat  of  fuzz  on  the  thorax,  niid  the  abdomen  presents  a 
tied  yellow  appcftntnce,  being  often  bigbly  yellow.  Cyprians 
jii'tis  loiijfer  t«>iigue8  and  greatir  wing-pow^r  than  other  races. 
t'oiubiut'd  with  great  prollliciicss  and  mo^t  remurkalile  activity,  ren 
them  the  best  of  honey  gatherers.  In  temper,  however,  they  may 
regarded  as  rntbcr  aggressivt,  rendering  their  nianftgeinent  by 
who  are  not  expcrti^  extremely  dithcult.  This  feature  may,  boweveTi 
be  liLrgely  overcome  by  crossing  the  queens  of  this  nice  with  the  droBN 
of  very  gentle  tyiips.  lu  this  niaiinor  liees  are  produc^ed  lliat  an 
readily  aint^nab1(>tosiiiiik(>  and  urdiriary  iiii'thodK  in  manipulation,  i-otB* 
bim-dwith  the  excellent  honey -gathering  puwem  and  proliiii'nesi*  a( 
the  eMfitern  rft(vs. 

Cyprio-CarniolanB  and  Cyprio-Cauoauana. — Tlie  author  ooncoircdtkl 
idea  in  the  early  oigbtiea  that  by  crowing  the  Cyprian  nnd  CamioUn 
races  a  type  might  be  developed  which  would  combine  the  excoUcot 
traits  of  l>oth  of  these.  The  tirst  matings  of  Cyprians  and  Carnlolaw 
were  made  by  him  in  1888  in  Carniola  itsolf,  thus  in!<iii'ing  positive); 
the  fecundation  of  the  Cyprian  queens  by  Carniolnn  drones.  Bm 
combining  the  blood  of  the  two  ra<;eM  in  various  proportioaii  bin 
.since  been  U\'«tcd  For  years  in  (xmipariHon  witli  all  other  known  rnoc!^ 
witli  the  remilt  that  the  cros^  mentioned  almve  Iibji  l>een  found  10 
exceed  all  of  the  pure  races  in  honey -gathering  powers,  owing  undoobt 
odiy  to  the  combination  of  great  energy-,  hardinei^^,  proliticness,  and 
wing-power,  as  well  as  greater  length  of  tongue — a  fael  et^tabli-ifafdliy 
actual  measurements.  Similar  resnll»;,  with  even  greater  geutlenf^ 
may  be  expected  from  the  cro^  obtained  between  Cyprian  queenn  and 
Caucasian  drones, 

Byrian  and  Palestine  or  " Holy-Land "  bees. — What  has  ticen  rttidof 
Cyprians  may  be  taken  to  apply  in  a  general  eense  to  Syrian  and  Fal 
eatine  bees,  except  that  in  thene  the  good  qualities  are  slightly  l«rf 
prominent,  while  gome  of  the  luid  one.-:  of  tlii>  Cypriiins  are  accent- 
uated. No  Heparate  deiwription  of  these  is,  therefore,  parttcularif 
ncw'Msary  in  thin  plarc, 

Oerman.  Common  Black,  or  Brown  bna. — 'Hie  hoo»  commonly  ftmoi 
wild,  and  cultivati'd  to  a  grcjiter  or  Icmh  extent,  in  thi.s  country.ud 
known  under  the  above  name,  are  probably  derived  from  early  intro- 
ductions from  the  Old  World.  Jn  comparison  with  the  races  above 
enumerated,  they  may  be  wtid  to  be  inferior,  »iDCo  they  poaaeas  tltf 
least  energy  in  honey  collecting,  ai-e  less  prolific,  and  not  att  goad 
defenders  of  their  hives.  Under  favorable  conditiona,  however,  W 
regards  pastiirage  they  may  be  relied  upon  forexcellent  results.    Tbif 
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however,  spiteful  under  manipulation,  and  have  the  dlsagrcpable 
■  of  running  fnmi  the  comlw  and  dropping'  in  hunches  on  the 
nd,  lik^'wiNu  of  flviug  fmni  the  hWr.  niitnim'e  and  nttnckitig  pttss* 
y.  Tlmy  are  mor«  ca-jilj'  diHcoura^d  thun  other  hecH  during 
times  aa  regards  honey  production,  and  Uiiv  is  doubtless  the  main 
<n  for  their  [generally  inferior  economic  value. 

WHAT  HIVE  TO  ADOPT. 

0  9U8p(;nde<l  Ij8n^cmth  frame  \b  u»ed  more  tlian  any  other  frame 
If?  Kitglish-speiikin^  hce  kc>4>per.s.  It  in  snft*  u>  Kiiy  Ihnf  in  the 
ed  Statos  iSiXt  hivt*H  are  nmde  and  used  which  areeMMent.iully  I^n^- 
h  in  principle  to  one  frame  liive  of  any  othi^r  kind  whatever.  In 
Bntiiili  iHliindH,  ^\nstraliu,  and  New  ZeuJiiud  the  proportion  of 
en  on  the  l^in^Hti'olb  principle 
M  is  probably  even  greater, 
*ly  »n_v  other  frame  hivo8  be- 
implojed. 

>  C11DCCS  of  American  hw  cultnrv  io 
Kt  (wtnity  vMrHHFfw  tlmtitUrilnjteilby 
iienii  bc«  ke«pera  to  the  1ii>iif>y-pro- 
g  p«j»er  of  thf  ixjuiiwy;  but  tlip  iinwt 
(;ent  apiaristn  who  have  tried  the 
Lean  DMrthodn  vrith  tho  baQgRtroth 
now  reruinilxK  timt  fm-rtttt  )«  prinri- 

doe  to  the  munipulationB  tlist  it 
t*.  ("Tbtf  Hivo  an<I  Hoiwy  Bee," 
d,  18H8.  page  14fi.) 

can  jirotlirt,  Mild  williwil  kny  tvMF  ol 
\l«,  Ihat  ihc  [irind[>lt«  on  wliirh  the 
itrotii  hivt*  ill  Itutil  will  bv.  iiiliiiiiti.<(l 
r  or  later  by  Uit^uivst  pru|[nx«iive  bee 
ra  ol  th«  world,  i  "H«vuv  liil«mx- 
e  -I'Afilcultiin;"  (Switwrlaiid),  i<ti>- 
ir,  IftSA,  eilited  by  Kdouard  Hertrajii). ) 

,oro  being  n<i  paten  I  on  the  Lang- 
h   hive,   and    nci'uratelr    iiiitdo 

1  being  ohlainable  at  nioilerate  prices  from  hive  factorieK  in  various 
I  of  the  country,  it  is  taken  f<jrgrantrd  th«t  the  enterprising  Wgin- 
vritl  adopt  a  i^iniple  form  embodying  this  priuciple— the  looae- 
g,  suspended  comb  frame — as  its  main  feature.  The  hive  should 
•oly  l>e  !ju)v4tantinlty  built,  but  should  bare  accurate  bee-sp&c-e«  and 
te-litting,  mill-proof  cover  or  roof.  I'"aotory-niad«  hives,  as  a  rule» 
meet  the^i^f  rt«c[uirenientH,  an  both  lock  joints  and  halved  comnrHcnn 
lie  made  U>  :ulv»nr«gi»  by  inariiinery,  «nd  the  expert  hivt-  builder 
ratandK,  uf  rourwp,  the  alMDbite  nt'ciussity  <)f  gn^it  acruracy  in  beo- 
M^  as  well  ba  the  great  denirubility  of  good  uiut«;rial  and  work- 
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■upmi  fur  lurplu*  houcr- 
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raatiship  (figs.  4, 5,  and  11).     Provision  Hboold  altjo  be  nuide  for  n« 
|)rciU»ctioa.     (See  paged  8»-41.) 

For  comb  honoy,  bives  permitting  the  insertion  in  Ilii<  Viroud  i; 
mcnt  of  any  nuinlwr  of  fniniot.  up  tn  eigrht.  or  frpr|iipiiilr  up  to 
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lire  most  in  uoe.     In  securing  oxtriictcd  honev,  tho-s.-  with  t**ii  toiw 
fraiiK's  ill  each  story  Hn-  profenible.  and  us  many  stone.-*,  oiw  a* 

tho  other,  ari?omt)li 
tt8  tbe  Ktrenyth  of 
colony  Htiit  a  jfivt-ii 
vest    inay    rcqiiirp. 
constriu-l  loll,  thrn-f 
whicli  remlity  ttdnuti 
expuiiHion  and  at 
tnivtion.     as 
demands.  Is  dc«it 
^L       Meiitipn    should 
~^-  niftdii  of  a  biveof  i]i 
.'  diffpi'eiil    iHmslnitl 
.'  a  promioeut  fenriit' 
which   is   thi;4  «»?*■■ 
coiKi-arlion  and  n\t 
Hioti.     It  irt  t  be  b.'d  liJi 
which  the  late  M.  QuJnby  g;&\-e.  to  the  public— tlie  (^iiinby  chi 
end  fninic  bivu  (tij;.  (t).    This  hive  ix  u^hkI  with  );n<aL  nuoctmi  byi 
tniii  Anu-rican  Im^o  keeporH  of  long  experivuue  and  whonu  Bpiari<»i 
aitioiitf  tbe  largest  iti  the  world. 

M 
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I  a  swarm  is  w^en  issuing 
•i  goupral,  Himply  to  wait  a  bit.    The  wvatlier  is  usually  rather  wann^j 
ben.  and  runjiing  alxtut  to  get  tin  pans  <liiir>cr  Kong«,  sprayinj;  outtit4j^| 
!l<'.,  aside  from  it*  disiii^rpoableiicsK,  may  get  one  so  exoitod  and  into^^ 
^»iu-h  a  perspiration  as  to  unlit  liim  to  do  with  tho  beo*  ilmt  wliich  its 
*kely  to  be  neces^tary  a  few  mitiutes  later.     The  bees  will  probal)' 
.^l^ther  in  a  clump  on  a  tree  or  bunh  near  the  apiarr.  and  liowcver  fonui 
^lile  KL'tting  tiioni  into  the  hive  may  at  first  peem,  nothing  will  he  sii 
)>lcr  than  Hhakin^  tbeni  into  their  new  hive,  or  into  a  basket  or  t>o 
^Ti>m  which  they  may  Im>  ^mnred  in  front  of  (he  hive,  just  n.-*  one  would 
^|>our  out  a  measiiri-  of  wheat  or  Iteuiis.     If  any  stiek  to  die  ba--«kt.-t  or 
a,  invert  it  and  (rivn  nNhiirp  thump  with  one  i-dge  against  the  ground. 
[f  the  hire  hn^  U'eii  .'^tatKlitig  in  tJii-  rttrndt^  s«i  tbnt  t)ie  iMtards  i-o)ii|ii>!<tn; 
tare  not  heated,  and  if  it  Im-  now  woll  shaded  and  plriily  of  veittiliitio 
i;iven  aliove  and  Udtrw,  the  hiMM  are  aluiunt  certain  to  lake  pos8«i 
iuii  at  once  and  bcpin  work  actively. 
The  securing  of  swamii  can  be  made,  however,  oven  simpler  tbao^ 
is  by  having  tlio  coloniea  placed  several  fcot  apart  on  a  arauotb  lawn 
or  dijfirvfli-d  and  clipping  one  wing  of  each  laying  <|ue(>M  mj  an  Ui  prp- 
VGiit  liiT  dying.     The  prime  or  lir&l  Hwami  from  each  hiv«  in  acrom 
panied  by  the  old  queen,  and  if  she  be  clipped  she  will  of  amr.w  fal 
from  the  ttligbtiiig  board  to  the  ground  and  may  be  MH-ured  in  a  rugo> 
Thp  b(M-.s  will  circle  alKiut  a  few  times  and  return.     Meanwbili 
only  thing  for  the  attendant  to  do  is  to  replace  the  parent  colony  b; 
an  empty  hive.     The  returning  bppj^  will  enter  the  latter  and  the  <iuce 
may  lie  allowed  logo  in  with  llieni,  the  eagc  being  pliw^-od  with  it*  o|)en 
end  directly  against  the  entrance  (o  insure  thiu.     The  swarm  is  thna 
made  to  hive  itself. 

The  [larent  colony  removed  to  a  new  stand  a  rod  or  more  away  wi 
rarely  give  a  Hecond  swarm.     Hut  to  make  certain  all  i(Ueen  i-e\l^  exi'cpl 
one  may  l>e  cut  out  four  or  live  days  nfter  tlie  in8uance  of  the  tirst 
ctwarui.     At  the  same  time  one  third  to  one-half  of   the    rcuiaiaing 
been  of  the  renmved  colony  may  l>o  shaken  at  the  pntran<-«  of  tho 
tiivi'  tiuiitaiiiiiig  ttio  swarm.     TbU  redu(H>s  th(>  p4>pidatiun  of  the  par-^H 
en t  colony  givatly,  but  llie  h>-.>i  it  wkiii  nmdcgrxHl  by  the  young  wnrk-^^ 
ent  utnerging  daily,  and  the  new  qucon  whicli  will  Usuc  from  the  »ingle 
qiie<'n-<rcll,r'i>an'<l  when  cutting  out  «vll«,  will  .>ioon  re.''t(jck  the  hive  with 
briKid.    Tho  shaking  out  of  additional  Ihhv,  coupled  with  the  removal 
of  all  queen  cclU  but  one.  will  prevent  for  the  time  all  further  swarin^H 
ing'  from  the  given  hive,  and  in  most  instances  end  it  for  the  aeason.^^ 
The  bees  thus  added  to  the  newly  hived  i<wann,  even  though  too  yomig 
to  enter  the  field  at  once  as  honey  gathereis.  will  nevertlielowt  releMe 
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from  inside  work  an  eciuat  number  of  older  beoa,  cnablinj;  tbe  latter 
to  go  out  as  field  bees. 

Kacb  after-swartu  (second,  third,  etc.),  it  should  be  borne  in  uiii 
in  awrompanied  by  one  or  more  unimpregrmtcd  quoens,  and  these  must 
not  bo  clipped  until  they  have  flown  out  and  luatod.     The  rc>.iilar 
deposition  of  e(fK8  in  worker  cells  may  nearly  always  b©  regarded « 
a  safe  sign  that  nintinf!'  has  taken  place,     ^g^  will  usually  bo  (oami 
in  )4iicli  cells  within   the  lir»t  ten  days  of  tiie  queen's  life.     Al 
swarmt)  may  renmin  in  the  air,  cirrling  nlM>ut  for  some  time,  Hnd  the 
frequently   cluster   liigh^a  good   reason,  in  addition   to  the 
important  fact  that  their  issuance  is  not  consistent  with  the  prodnctinn 
of  the  most  surplus  honey,  for  the  prevention  of  ail  after-swarmin|| 

AKTIFICIAI.  BVARMTNO. 

Wliere  an  inereaiwt  of  colonies  in  d(>.xired,  and  in  casB  no  one  cnn  be 
*  near  the  apiarj*  to  cure  for  natural  swannii  with  c1ipi>e<l  queens,  some 
one  of  the  urtitici&l  niethodn  of  forming  new  colonies  may  be  ndnui- 
tageously  employed.  Natui'ul  swarminf;  is,  however,  to  be  preferred 
to  a  poor  sy^ttem  of  artificial  increase.  And  no  matter  which  of  th» 
artifieifll  methods  bo  adopted,  it  should  be  cautiously  followed,  Iwt, 
i<houId  unfavorahlo  weather  appear  >tuddenly,  considerable  IbIioi*  nnd 
expend  be  incurred  to  prevent  disastrous  results.  It  is  also  of  prim0 
importance  not  Ut  weaken  materially  the  ^thcrin};  |xjwers  of  strong 
cohmicH  just  ut  the  opening  of  the  liarvt-»l  ur  during  itn  progrfw; 
henuc,  whatiivnr  division  takes  place  then  must  li'-nvc  the  fichi  force— 
the  guthi-rers  in  one  mass  and  in  normal  condition  for  work,  that  i'-. 
not  di-jcouraged  by  being  quecnlcss,  and  not  overburtlened  by  hari^L 
brood  without  a  snlticient  number  of  nurse  bees  to  care  for  it.  ^H 

Dividing- — A  plan  which  fullills  these  conditions  is  the  following 
From  a  populous  colony  a  comb  or  twi»  with  adhering  bees  and  the  quwa 
may  be  taken  and  placed  in  a  new  hive,  which,  when  other  frames  will) 
startera  liave  I>ecn  added,  is  then  to  l)e  put  on  the  stand  of  the  populouv 
colony  from  which  the  combs  were  taken.  The  removed  colony  is  to)* 
lukena  rod  or  more  frooi  its  old  stand,80  that  the  flight  bees  returaing 
from  Ihe  field  will  enter  llit*  nmvly  establiwhetl  wilony.  The  old  i>o)ony 
may  Ik?  given  a  laying  ([ucen  or  a  maluii'  (|ucen  wll  a  day  ur  two  late; 
Thin  finishes  the  work  in  a  sliorl  time. 

Vaolena  sjatem.  A  bt^tN'rr  plan,  though  not  no  <(iii«-kly  ooinp1rl< 
ifi  to  take  fnim  the  ])t>pulous  colony  only  enough  Imct  and  rnnit<e 
to  make  a  fair  nucleus  on  a  now  stand.  A  ifuoon  i«  easily  and 
safely  introdueed  into  this  nueleu",  or  a  queen  cell  is  readily  acceptitd 
a  day  or  two  later.  As  hooo  as  the  young  ijueon  has  begun  «gg 
laying,  combs  of  emerging  brood  may  bo  added  from  time  to  tiiue- 
TheMC  msy  Im  obtained  from  any  populous  rolonies  whoiie  tendency  to 
nmrin  it  lit  desirable  to  check,  the  bce^  adhering  to  them  when  Ltie 


ue  removed  tteinfr  ■■>  ^1'  inftunces  hriiHhed  hook  into  Uieir  own  hive. 
Wiih  fnir  [Mstiira^rv  the  nucleus  n-ill  fukiii  Im*  able  to  buiUl  <*onit>s  and 
Ttay  lie  given  fmiiii^  of  eanib  foundnlion,  or,  if  the  ijiitHm  Ih>  of  the 
mrreiit  yiiir*!*  mining',  franif})  nith  narrow  .slri[)N  of  fotinctulion  as 
fudet  innv  W  ia'u'rtinl.Kinf*!;  all  runilw  coi)Ktriirt*^cl  liy  the  niu-leuH  will 
Wcdinposed  of  ivorkfrr  cells. 

Gbiken  «r  bni>lied  swuhm.    'Ite  pra«tico  of  shaking;  or  brushing 
IxH's  from  tbc  fOiiil»sof  populoiw  c-oIooIcj)  into  ucw  hivoi*  to  form  art!- 
liinnl  or  for4.-cd  swnnus  lias  hoeii  practiced  for  niiiiiy  ycai-N,  to  a  liuiitod 
»l«nl  in  this  country  and  more  lai'gcly  abroad.     As  early,  at  leiiMt,a8 
IHT:f  the  lato  (J.  J.  H.  Gravonbor^t.  the  editor  of    Dio  lllu^trierte 
Kcneimeituny,  author  of  Dcr  Praktischo  Iniktr,  and  inventor  of  the 
Bogeii8tut«l]x:r   hive,  made  artilirial   HwarniH   in    thin  niaiiner.      Hia 
■nidcfi  led  the  author  to  eKperimcnt  in  tlii»  line  and  linully  to  settle 
upon  the  plan  «f  placinjf  i-oloiiie.s  dtwifjned  for  bnn«y  prutluction  in 
ptini  in  tlio  apiary  and,  nftKr  having  hmitght  thrni  up  tn  a  suitable 
4n>nj{tb.  .shaking  or  brushing  niotit  nf  ibc  tH>t*s  of  the  two  into  a  third 
biiv  at  thf«  appnmrh  of  the  main  honey  How,  one  queen  being  allowed 
loeiit«r  the  new  hive  with  I  he  shaken  swarm.     The  laM«r  iHtobe  placi^d 
«i  the  old  .stand  midway  in  po»ition  between  the  spots  previously  occu- 
pied by  tbe  parent  et>lonie!».  tbct^e  having  been  removed  some didtAnce, 
lo  be  managed  thereafter  as  colonies  that  have  swanued.    The  newly 
iliaken  Hwarm  iri  to  receive  eomb-fouridntitiri  Klnrtors  in  the  fnimcH 
ukI  within  a  day  or  two  surplus  n*r>eptavles  for  honey.     In  rasn,  how- 
ever, drawn  comln  l>e  uwd  in  the  :<u|>er.  there  bml  blotter  lie  ona  or 
two  frames  in  the  brooti  apartment  partly  tilled  with  eoinpli-tfid  comb 
no  hold  the  first  pollen  eolte<'ted.     The  ftbaking  or  bnu^hing  nbould  be 
lunu  toward  the  latter  part  of  the  day  and  during  a  time  whnn  new 
lonej'  i-S  coming  in,  or  in  the  absence  of  the  latter  liboral  feeding 
ihoatd  pru(-e<le  tbeabaking  and  be  kept  up  until  the  Kitart  of  the  honey 
low.     Tbe  shaken  Kwarui  is  tbu»  brought  into  quite  the  same  conditiou 
\K  uNoally  obtains  in  the  case  of  a  tiatural  xwarm.     It  is  able  to  send 
Mil  a  utrong  gathering  force  at  unce  and  will  store  honey  rapidly. 
rbe  inereuM-r  of  50  yxT  cent  iit  n»  large  as  i:«  eonKintoiit  with  the  secur- 
Dg  of  the  best  honey  yield. 

PREVBNTIOH  OF  SWAKKINO. 

Under  the  conditions  most  freijuenlly  occurring,  however — thabia, 
rhere  it  i»  not  prailicable  to  be  present  at  all  times  during  the  awann- 
ng'Deasou.or  where  the  desired  number  ol  colonies  has  been  attwoed — 
I  svsteui  of  management  i.s  advi^ble  which  in  genera!  contemplates 
he  prevention,  in  .so  far  a«  pjk-wibln.  of  the  issuance  of  HWHrnis  with- 
out at  tbo  same  time  interfering  with  honey  !iiU>ring.  The  punigmplia 
[ollowing  on  this  subject  are  taken  from  the  Departi"*****-  publication 
"Tho  Iion«y  Hit,"  ciUni  on  jjage  If).  fot>lnute: 
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The  iiMwt  comuiunly  [irBfUUHl  and  easily  applied  preventive  mearan!  Ji  tint 
giving  alHindant  room  ior  atormn-  ot  honvy.     Th{«  to  Itt-  fffccdvF  should  )»  ja 
("iirly  in   Ihr  wuwn,  IktIuiv  tin-  lie<-ii  p^t  lairly  into  ltH'  Mwaniiiiv  notion,  iin<l 
honey  should  I>l>  removed  ftv(|uently,  unle^  additional  empty  ootnhe  cui  tw>  pvea 
llif  niiHr  of  <x>Ionti's  uiiitiui:i>d   forvxtnu-UtI   liont-y,  vrhilv  thoeir  otoritig  in 
nhoiikl  \ia  ifiveu  a(l<3!iioii)i]  wiipcn:  lu'din'  tluiM!  ulrcaily  va  aro  Gr>iupUii«l. 
ci>U>ni««  run  for  <M>inb  ^r>n«y  it  ij;  not  so  t?fi«y  li  keep  down  swarming  as  in  ibcw 
f(ir  rxlraclrd  liuiiey  iiriI  Icvpt  mipplicd  with  diipty  comh.     Frrc  vcntiUtJon 
t>ha<lin|;  of  the  hive«  as  soon  se  warm  dHyn  i-omc  will  aim  t«nd  t(^>wanl  preven' 
<>|icniii)j;  tho  hives  one*  or  twice  weekly  and  destroying  all  (|ui:?en  rells  Uial  li 
lii-i'n  ('i)iiitiiHii'eil  will  rtiMrlc  MWiiriiiitiK  for  a  titni*  in  niiuiiy  liihtitni-tw,  and  in  a  [il 
whit'h  mK<nt)<  vt-ry  t)ior»nj;h  uiid  lht<  most  plausilile  of  any  to  liepHni^rs.     But 
timt-*  mvarnir*  irvim  vilhonl  nailing  lo  (orro  cvWt;  it  i«  nUu  very  iliRicnli  to  find 
(■(•II*  wilhont  HliaULiii;  tlii^  1h>i>o  from  farli  ixtuih  in  nuoresulon,  un  0|K>nitlun  wli 
livcidt.'g  i-<~>imniiiin^  nitirli  titne,  i'  vi-ry  liiUtrioiut  when  *tiijM-n»  Have  tu  \k  tvwvwA, 
and  ttnittly  >listutlK<  tliv  Ulxirs  of  lli«  bvnt.     If  butoiieti>II  i«  OV«H<K>k<M  lliavoloi)} 
I         will  Htill    fwarrn.      Th«  plan  therefore  leav«fl  at   beat  niacli  to  be  dulrM,  nxl 
L  ix  in  gioaml   not 
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lilt*  elfi>rl  It  r(Mit»  and 
nM  Im'  d«iiwnded  .in. 
Dcqaacaing.— 'riw 
moval  of  a  qne«n  al 
opcniofrof  a  nw&nnibgi 
«>n  interfcrtT,  of  roao 
with  iheplanpof  thfti 
iuid  tlivy  will  Ihcji  drk; 
BwanninK  utitil  tliet  ft*!! 
yt'unit  queen.  Tlien,  if IW 
bee  keeper  destroys  all 
(jiH'cn  (T*ll*  N-font  Uie 
U^nlli  day,  swarmiiiic  tril 
a^ni  In-  rhwk^tl.  Itutlo 
prevent  swamiiiig  li; 
keeping  rt^i^niiv  iinmi- 
Itfx  longer  than  a  lew  dajn 
at  ni<:>a<  io  to  attain  a 
cartMia  deal  red  rniitiltita 
diftproportionate  coat,  for  tlt^  )>eea  will  nAt  Htore  diligently  when  flret  made  t|nMO- 
Iem.-)U><1  the  whole  yield  of  honey,  e«pemlly  if  the  How  ia  extciidvd  over  w»n> 
tiiiie.  <>ri>tlicr  yiHdjxvirne  IhIit  In  the  iHtua>n,  to  likely  orevi-ii  nearly  race  to  he  la* 
fnim  MU-h  roIuni<-e,  while  tlie  tnlerniption  to  hrooil  reariiiK  may  divfmato  tl* 
rokmy  and  t'^JVe  vpry  diwiJ-troua  t"  it.  The  plan  iBlherL-fnivmit  to  Ite  i-itinininNlaL 
K«qn*iiiiin|[.— Quite  Ilie  itppnalle  of  this,  and  more  etlleacionH  in  the  pn'vention  of 
pnarniinK.  '*»  (he  pmrti<i-  of  replatin^  the  old  quooR  early  in  the  Beaiton  with  a  yooAf 
onr  of  tlir-  MiiiPM.'aniiii'^  r4i»inu,  iinxlni'eil,  |MTba|Hf,  In  the  South  before  it  ja  pfMBiUe 
to  rear  queenti  in  the  Morlh.  Such  queeiM  are  nr>t  likely  )o  t>warui  during  Uie  lint 
WHtMU,  and,  a?  tbcy  are  vidoron:-  layer*,  tlif  hivi;  will  lie  well  {wptdated  at  nil  linwi 
KUd  lhii»  ready  for  any  Iwrve*!.  Thin  is  jniportani.  inaaimu-li  m  a  flow  of  Imner 
liiny  (.'fiine  unexpfirte-lly  from  cmie  plant  r-rdlnanly  nnt  ("oiinle*!  opon:  ani! 
■im%  the  cfindiliimn  env-miul  tiy  thti  development  n(  the  various  honey-.. 
|ilante  differ  ^really,  their  time  and  iiiiM-ei«ion  of  Imitey  yield  will  aim  di^rr  H<tti 
tfa«  naaon  the  mmc  ne  the  quanlity  may  vary.  Yonng  qiiveOB  are  also  Mif(«t  It 
hml  ibft  tnloiilea  for  the  winter.     The  plan  is  oondiicivc  to  the  liiicliml  proeiieriiy 


fm,  *.— Till'  Simrndipi  iinu^wiKiuhiE  sjslctii— "lijfle-WoTjt  lilvt  wllli 
(■■pen;  br,  bmcxl  rtiaaibct,  w,  stipcrv:  at,  ilortrn  nf  IniiniiktlOD' 
t.  rairauM. 
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•  Folonitxi,  and  is  roMiet»nt  wilh  tli«  sc^iirini;  nl  the  Iitrgest  average  yield  of 
y,  eincu,  )N^iil(>H  itivinK  tlii-in  vijcunitu  InytTH,  it  tcf*rivnill>  kec'i»i  \hv  pngiutiition 
ber  in  puwt>rfnl  mloiik-s.  Il  ih  tlierefure  to  lie  iiimuienileil  un  all  iu.'i\>iiiitH  u 
[  in  linr  with  tliu  UKutt  pruKn-nivo  inniuuK-iiM'nt,  withuut  ut  the  Mune  titne 
terintf  wilh  the  applii'alinD  o(  ochir  prevf  niive  rneaHUrcH, 

«•  B««r  •BtrtBCM. — Amuijciiig  fnun(>M  wirli  wlurivrv,  or  (M)ml»>  iiicrely  )i«Kiin, 
eui  Dir  t<nHil  ntvi  Htitl  ih*'-  tliKhl  litilfof  llie  hive,  wbllo  the  Iww  »rc  ei\im 
■^  8pU(-e  alKive  ur  Ijack  of  the  brwHl  nei'l  Kigs.  T  umI  8).  is  h  plan  -trongly  tvc 
tm<itt\  hy  Mr.  SAtniicI  Kdntntiia,  of  Ktif(lnii<l.  Knil  whMi  luui  naiti«'  Ui  In-  known 
lie  Sliiiiriiiiii  uonHv'iimiiiiit  iiii-tiiiH]."  wiriie  (t-aiurt's  a(  it  and  the  <■■  until riaiJ«ii 
I  «pll-<li>lim*t  iiit'lfuxi  liHviri^  li(H'ii  urigiiiiil  with  liiiD.  Il  i<  an  I'xivllviit  ptv- 
VK  iiitunins  tliou^-h  n'>t  iiivorinlily  oiin-t.tmftil,  t.-vuii  hIivii  th«  ■.lietiiiiHivi'  (iiulurise 
thl   forwaril  [tri)iiii[ieiilly  liv    Mr.  Simniin(i--cnn"ly  itliU'-i'  lx*lwfi-ti   the  bntod 

*  and  fntmniie,  UifftTthi^r  with  tht^  omploj-mvnt  of  ilniK-ii  <'atnlMi  in  the  tnifMtr 
lippleui«ni4tl  hyullirr  innviinvi 
Ijr    montititieil:    hut    when,    in 
ion  to  the  HpRce  Iwtw-wn  tb« 

I  and  Ihc  flieht  liolo.  the  precau- 
te  takt'ii  Ui  i;<-l  MUficni  im  in  tin«, 
•nlilnt«  the  hiv»-  wcli,  and  lo 
t|»»cuM  iiol  iivrr  two  yennioM. 
ning  will  lie  very  liuiitt^i}.  If  to 
;  |>r«attitiuiu)  Ih*  ikIcKmI  ilint  of 
Itntintt  for  Ihe  old  i]iii't'n>i  yoinii; 
ni  thp  purrcnt  waton'n  miciiii;, 

t>  vvamiinK  han  beiriii.  pnirlit«1 
Oaitf  fniin  Bwarminf;  ia  generally 

-ed. 

MUdb  in  bratdinc.-.Sonif  ruiM^e 
■HlhAV  ([r««t«r  ini-linalioti  tiinii 
nutowanlHwarmini:,  and  ihenaitie 
rwjr*  c-an  Im*  ni>U^  iH'lwcen  indi- 

II  colonics  of  a  iciven  nrv ;  there- 
trlial«rt-r  inelhodit  In?  adupled  lii 
ml  or  liiult  tiimxuiM,  no  doubt 
lonntant  Rlc<:tioii  itf  thiwp  (lurcnv 
reed  from  hIioni'  wi>rk(>rp  ehnw 
l<<ft«l  Irii'lency  townni  vwaniiiiig 
ill  in  tliiii-  trn-atJy  rtwliice  tlilx  iliMpoxilion.  Indeed,  it  is  iwrtertly  itiiuiBtcnt  to 
\w  that  pereiwK^nt  t'flort,  fr.iiplt.,)  with  rijrid  and  intolliifcnt  «'lerlion.  will  eveiit- 
■  rcoult  in  a  ntrain  of  Ixxi*  i\aiu-  m  niuili  entitled  ti-  he  iiTiiiBd  ntinf wnrniinif 
rlain  hre*(l«  of  fiiwta  whicfi  have  l»«*n  pr*w1nft'd  hy  artificial  HfOoctioti  are  to  he 
d  nonntten.  Thf«e  ttnnaareaf  cuitrK'^tmly  Tvlativi-,  U-iiig  mcn-ly  indit-ativoof 
[KMWwiou  of  a  nerlain  diMpurillun  in  a  lew  degree  than  thiit  nlxiwn  hy  nih^rit  ,>( 
wn«>af>e«tm  It  nilyhi  tjever  be  powibh;  U<  chaiw?  ihe  nature  of  tmr  hanry|i»ea 
tnti^ftoly  that  Uiey  wmld  never  vwiinn  utiilfr  any  circtinuitantvii,  and  even  if 
hie  it  «onld  take  a  long  period,  md  ulnijigly  implanted  aoenia  thw  injrtinol.  Uiit 
xlity  it  is  n  ilhin  tlir  n-iich  of  any  inU'liijoTiit  breeder  who  will  !K-raiittent]y  riiHke 
ititl.  t'uvli  work  bliiitiM  In'  umterlaken  in  ex|H<rinifiituI  apinrieM  wlierv  tte  <y>n- 
kTR-ewbeuawnglv  |wint  haa  been  gainiyl  will  i»«l  be  afftvti-d  by  the  diangwof 
'kloal  (nrtnne«. 


Km.  x.— Thn^nnniinaiioiiiimrmlncordc-iii— iluublti- 
Mo*y  Mir  itlih  aiiiMn:  br.  tinted  trhniiilM'r.  it, 
Mapmf,  «f.  irhambcr  with  laanrra  of  oanb  (onnda- 
Ikm;  t.  cntiniiiM'. 
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8FECIAL  CE0P9  FOR  HOMEY  ALOHE  NOT  PROFITABLE. 

With  n  small  itpiHry.iilsutiiij^  for  boucy  nlouc  c<TUitnly  uiu  m 
nuido  profitable.     Smail  plnta  of  honey  ■producing'  planL'^  are  vnh 
niiiinly  becaiisf  they  afford  an  opportunity  of  olwMving  wb«n 
tiiid(>r  wimt  circumstauet's  the*  bees  work  nn  cortain  hlossoiiis,  and: 
the  pufiHise  of  dt^teriuiniiitf  what  might  be  de[tendeH  iit)on  to  HII  a  | 
ill  the  bot»'y  resources  of  a  given  locality  whenever  the  size  of 
npiary  mi);ht  umUc  t-liU  a  considemtion  of  mnte  importance.     VA 
with  u  luri;e  apiary  probably  no  cw^e  existti  in  wbicb.  in  the  pr«a 
condition  of  the  subject,  planting  for  boooy  nlone  would  prove  pr 
abl4>.     But  when  tieleetintr  citips  for  cultivation  for  other  pur|Ki4)es,j 
»hnil>s  nnd  trees  for  phintin^,  the  l>ee  keeper  !<hould  of  eounie  clic 
BUeh  as  wilt  also  fiiniish  honey  at  a  time  tcbeii  {iRHtumife  for  lii^ 
would  otherwise  be  wiiiiting. 

A»  compti-te  a  li^t  tv*  possible  nhould  ]m  nuideof  the  plaiitn  andl 
virtitcd  by  lioneyliecN,  and  iiotofi  should  be  added  as  to  period  of  bl 
soining,  iinportanoeof  yic^ld.  whether  honey  or  pollen  or  both  of  tllj 
are  eollecl^Ml.  <|Ufiiity  of  the  product,  et«;-  If  jinps  occur  during  irli 
DO  natuml  foraf^o  abounds  for  the  hoes,  some  i-rap  can  usually' 
Belcct«<l  which  will  till  the  interval,  and,  while  8upplyiug  a  i-ontiui 
succession  of  honey-yielding  bloasonie  for  the  bees,  willgive  in  addit 
a  yield  of  fruit,  tcr^iD^  or  forage  from  the  same  land.  The  iiovi« 
warned,  however, not  to  expect  too  niucb  fTotua^mall  area.  Uei 
ly'iiiember  that  ii-s  the  hee&  comtnonly  go  Si  to  3  miles  in  all  directitw^ 
from  the  apiary,  they  thus  range  over  an  area  of  12,000  to  18,000  acres, 
and  if  hut  I  square  foot  in  10(J  produces  a  honey-yielding  plant  tliey 
Mtill  have  120  to  l-SO  acre.s  of  pasturage,  and  quite  likely  the  B(]uivalenl 
of  ;iO  to  4u  acres  may  be  in  bloom  at  one  time  within  range  of  the  beci. 
A  few  acreti  nioroor  lesfitat  such  a  time  will  therefore  not  makcngreil 
deal  of  diflerpnco. 

But  if  coming  1)etween  the  principal  crop9~«epccially  if  tho  boM,  U 
is  oft«n  the  ease,  would  utherwixe  have  no  pasturage  at  all — tbc  area 
provided  for  them  may  beof  greater  relative  iinjKJrt«n(;e  than  the  larger 
area  of  natural  pasturage;  for  it  fre^iuently  on-urs  that  the  smaller 
\)p&rt  only  of  tlie  honey  prtKluced  by  the  field  over  which  the  Iwesof 
n  apiary  range  can  becolleeted  by  tlirni  before  it  is  wusbeid  outbj 
inn,  or  the  liquid  portion  in  evnporutiMi  and  the  bloMwms  withered, 
hile  a  BTOiiller  area  may  be  more  assiduously  visited,  and.  the  iiecUr 
injf  gathen'd  an  fust  an  se^-reted,  a  greater  yield  jMir  ai-'n>  may  resull 
It  i.s  f u  rlher  of  some  importance  to  till  in  »iuch  a  gup  with  Koniethioi 
kei»p  the  lx*s  busy,  instead  of  letting  them  spend  their  time  trying  to 
ibone  iinntlier;  and,  what  is  probably  even  more  important,  the  pa»- 
TOgetliun  furnished  will  keep  up  brood  reariug  and  comb  building  and 
ISC  nnilerially  in  prepai-ing  the  colonies  for  tbe  succeeding  honey  flow. 
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Tboro  are  mnny  plants  and  trees  of  eroaomic  value,  in  addition  to 

sir  production  nf  lioiiry,  whipb  may  l>e  ut-ilizi!d  In  mi»  [Mirtiim  or 

lother  of  the  United  Slalca  in  tbe  manner  iraliraU'^d.     Ada[>tubility 

I  climate  and  soil,  the  p<>rio(ls  of  honey  dearth  lo  he  Kllod  in.  markete 

>r  the  crop  produced.  eU'..  muiil  nil  come  in  to  inthienei-  the  ehoiue. 

follotring  list  includes  the  more  important  plants  of  economic 

lae  in  ( bit)  country  which  are  good  honey  and  pollen  yielderH.     Moat 

thrx*  named  ai-e  adapttid  to  a  eonsiderahle  |»ortion  of  the  Union. 

apt  in  (he  cutte  of  phtnbi  rejjtricti-d  to  the  South,  the  datei^  ^iven 

iapplii»l>le,  in  the  main,  to  middle  latitudes, 

LkCONOUIO  FLANTB  AJTD  TRXES   FOR  OULTITATIOH  FOB   BONBT 

AJm  POLLEN. 

t  bQsbes,  useful  Torwind-hreakiiiind  fortJieir  nuta,  yield  polloD 
iTebniary  and  March. 

Bape  can  tte  ;jrowu  Hucceesf  uUy  in  the  North  for  pasturage,  for  green 

tnurin^.  ur  for  seed,  and  when  permitted  to  blowsom  fields  con»ider- 

i\«  pollen  and  honey.     Winter  varieties  are  «owii  lale  in  the  summer 

early  in  the  autumn,  and  blwisoiu  in  April  or  May  following.    This 

irly  yield  fornu  an  exeellent  ittimulus  to  brood  rearing.     Summer  or 

irrt  rape,  gn>wn  ehiclly  fur  iti4  seed.  Monaoms  about  a  niontll  after 

yyt'ms-     It  do&i  best  during  the  cooler  months  of  itic  growiog  seasou. 

RuMiaa  or  hairy  Tet«li  \ji  a  hai-dy  legtiuitnous  plant  of  great  vnhio  for 

irage  and  um-  in  grueu  manuring.     The  blotttioui!)  8p|>ear  early  in  tbe 

I .  and,  where  tbera  is  any  lat^k  in  early  pollen,  espet-ially  in  noith- 

:  and  cool  regions,  thi.s  vetch  will  be  found  of  great  value  to  the  Ihh-h. 

Fruit  blouomB — apricot,  ]>etich.  pear,  plum,  cherry,  apple,  currant, 

jid  gooseberry — yield  [wllen  and  honey  in  ubundanci*  during  April  or 

»y;  slniwlwrry  and  blackberry  are  sometiiucs  visiitod  freely  by  ljoc«. 

It  arc  gcnernlly  far  less  important  than  the  others  mentioned.    Colo- 

es  that  have  wintered  well  often  gather  during  apple  bloom  12  to  15 

>und8  of  surplus  honey  of  tine  (piality.    The  raspberry  secretes  a  largo 

lount  of  nectar  of  ituperb  quality,  and  coming  in  May  or  .Tune,  thus 

itor  than  the  other  fruit  blo»Hom!«  and  when  tbe  colonic.'^  are  stronger 

nd  the  weather  is  more  eeltled.  full  advantage  can  nearly  alwuy^  bo 

ikeu  of  thi.H  yield.     Grape  and  per^iminou  blostwm  al&o  in  •lunc;  tho 

itter  is  ao  excellent  soui'ce.     In  subtropical  portioiu  of  the  country 

Ihgi*  Hi)d  lemon  Ireeti  yield  line  huney  tn  March  and  April,  and  (ho 

iltivution  of  the  ttanana  Iiuk  added  a  pn>fusi-  bonny  ylelder  wbii-h 

^utH  forth  Aucce-Hsive  bto.Hsoins  all  through  the  Humnier  ni(intb<!;. 

Locust,  tulip  tree  ('^poplur,"  or  wbitcwnod),  and  horse- cbeitnat,  u.se> 

for  Nliade.  nrnamcnt,  and  timln^r,  an'  all  lini-  bouev  pruductn's  in 

l*y.     The  locu»t  yields  light-colored,  clear  honey  of  Hiw  ">'*"*  v.  thi 

lere  tmbercolored  honey  of  good  body  and  fall 
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Cloven. — Crimson,  hlotwomiii^'  in  April  or  May,  ,riel4s  fine,  1: 
rotnn>cl  lir)ii«y;  white.  HlMiki-.  mid  lumnmotb  or  tuedium,  bla-eitom) 
Mu^',  JtiiK-,  uiid  Jtiiy,  give  kuncy  of  cxcnlleut  i)uaLit.v  and  rich  v 
color. 

MnttBrd  t:it>wii  for  seed  flowers  from  Juuo  to  Au^'urtt.     The  h 
is  fioDiewEiAt  aorid  nnd  crystal liK<.>--«  soon,  yet  the  plant,  when.*  ubni 
isof  mucli  tiiiportnacc  totho  bous  and  thi>  bpc  keeper  in  mm  other 
a^o  \n  tivant  itt  the  time. 

AaparagiiB  hli»«.soiii.s  hip  raticb  visited  liy  bee»  in  •luno  and  Juljr. 

Esparcet.  or  sainfoin,  yields  in  May  and  •luiic  6ne  honey,  al 
rlear  as  spring  water.      It  i&n  perennial  lejruiiiintiuri  plant,  rat  herb 
an  excellent  forat;e  <'rop,  and  particularly  valuable  fur  milch  cows. 
8llC4^eDd.s  be»t  on  a  limeHtune  Hoi)  or  when  Hnie  in  uhmI  as  a  fen 
iitid  is  it.xelf  iiii  I'xiwllent  ^recn  manure  for  soils  detiirient  in  nit 
«iid  pluwphorii-  Hfid. 

Sulla,  or  sulla  clover,  a  ^wix-nniiil  ptunt.  eloNely  ruhited  toe^pu: 
sidnfoin,  .snccs-cds.  like  the  latter,  best  upon  limestone  soil  or 
furlilizcd    ivilh    limi:.     It  yields  a  !«pletulid  i|uality  of    hoitey 
beautifnl  pink  blo**oms,  which  continue  dnring  May  and  June, 
plant  U  an  excellent  soil  fertilizer  and  of  jjreal  value  iu  cotkDi 
with  the  feeding  of  stocli,  particukrly  dairy  uniniak.     It  i-^,  liowi 
much  less  hardy   than  esparcet,  and  succetw  with  it  ciin  (be 
hardly  be  looked  for  iiltove  the  latitude  of  NorthC'arolinaand  Arkai 
AVbeu  the  tjiialitied  and  requirements  of  tbi»  plant  wei'e  brouj^l 
the  writer  to  the  notice  of  a  prominent  Bi-ientitic  ^riculturic^t  o 
South,  tbii^  gentleniiiii  ^tug'ge^ted  a.'*  very  probable  tbat  the  black  M 
of  Aklumm,  Mi.^itissippi.  l^uiHianii,  and  Texas  would  be  well  ada 
to  it,  the  lands  of  this  region  being  exceedingly  strong  in  lime. 
portions  of  southern  Ruro]>e  sulla  clover  i.s  a  moMt  importAiit  foi 
rro]i  for  fanii  Bt<K'k  as  well  as  for  honey  l>ees. 

Serradella  is  an  annual  h'^uminoiiti  phint  which  will  grow  oo  sanir 
liiiul.  and  which  yields,  besides  gwid  forage,  clear  honey  of  good  nuaht^ 
in  ■hine  and  July. 

Chestnut,  valuable  for  timber,  ornuutent,  ahade,  and  niit«,  yieU 
honey  and  polU'n  in  .tunc  or  .Tuly. 

Lioden,  sourwood,  und  catalpa,  tine  sliade,  ornamenlaU  niul  tinibit 
trees,  yield  great  ■luautitie.it  of  linst  ipiality  honey  in  June  ami  July. 

Cotton. — In  thp  South  cotton  bliw»(nus.  npijeartntr  a>  tin-y  do  in  nm- 
ce^Mon  during  Iho  whole  summer,  often  yioUl  consldci'able  honey.  It 
would  appear,  however,  that  when  the  phtnt«i  aro  very  rank  In  growth 
the  hlowsoins— bping  ooiTft^pondingly  large  -arc  too  deop  for  the  b«i 
to  reach  the  tu'clar. 

Chicory,  niiHi^d  for  salad  and  for  its  root:*,  ift,  wheiievor  permitted  la 
bIo"oni,  ciigcriy  vi'-itcd  for  honey  in  July  and  August. 

Sweet,  medicinal,  and  pot  herbs,  .such  a^  marjoram,  .savory,  lavi 

i» 


ip,  balni,)^age,  thyme^etc..  wliennllowod  to  blossom,  nearly  all  yield 
By  in  June.  tIuly,-<Sr  August.     Where  Iwlds  of  them  are  (frown  for 
seed  tlie  honey  yield  tuny  lie  ('on!*id6r»l>Ie  from  this  (*onrcc. 
LGfclfa  furnishcf  in  the  West  ti  large  amount  of  very  tine  himey  dur- 

•lDn4t  and  July.     lU  importance  there  as  a  forage  urop  in  well 

m,  lull  biiw  fur  I'astward  it«  t-ulti ration  msy  I)f  prolitably  extended 

lilt  a  i{iu->itiuii.  luid  evL'ii  should  it  provft  of  value  in  the  Ka)^t  hs  a 

^   plant,   itn   hoooy-producin^  quiilitii-s  ther»    would    be  ntill 

!irtaiii. 

uuiipt,  whiMi  left  for  aeed,  bloesom  frculy  from  June  to  Adj^uxt, 

■re,  &nd  are  much  frequented  by  boocy  be«8. 

IftiemjiBt,  misMl  for  its  folinge.  from  whirh  oil  i«  dUtillRd,  In  moet 

uently  cut  befoiT  the  bees*  derive  nnich  ttenetit  from  ir,  but  when- 
r mllowed  to  bloRsoin  it  i»  eagerly  nought  after  by  them,  mid  yields 
■y  fieely  during  tluly  ami  August. 

ikhara,  or  8w«et  clover,  is  in  wnnie  flections  of  the  rountry  consid- 
.  n  valuiiblc  forage  crop.  AnimuU  oin  be  taught  to  liki-  it,  and  it 
»ry  valuable  s^  a  rei^orer  of  cxlmuiitcd  limo  soila,  while  in  regions 
ing  ill  bee  pustuiiige  during  the  summer  months  it  i»  a  very 
M'tnnt  Addition.  It  withstMuds  drought  remarkably  well  and  yields 
•ge  iiuHutity  of  line  Iioney. 

icnmber.  iqaash.  pumpkin,  nud  melon  blossom:*  furuiiih  hooey  and 
e  pollen  to  the  bce^  in  July  and  August. 

loalypti,  vnlaabto  for  their  timlxtr  imd  as  ornauientA  to  lawn  and 
[side,  arc  quick-growing  trees  adapted  Ut  the  southern  portions  of 
United  Slate*  They  yield  nuich  honey  betwwjn  July  and  Octolwr, 
he  ear«b  tree,  whoeu!  eulttvution  Ii/lk  tx^pn  minimi'nred  in  the  LSoutb* 
t,  is  an  excellent  honey  yielderiii  lHt<'^nuuIler.  It  is  an  nrnamental 
and  gives,  in  mlditinn  to  honey,  another  valnabh;  product — the' 
lb  Ijciin  of  enmimeix-e. 
kcaliae,  h  forage  and  ornamental  plant  of  recent  introduction,  !»  a 
it  favorite  with  bce-t.  It  bloi^&oiUA  profu'^ely  during  August,  is  a 
ly  peremiiiU,  and  thrives  in  wot  and  aUo  fairly  in  dry  situations, 
[Standing  the  ordinary  summer  drought  of  the  Eastern  States 
inse  of  its  deeply  penetrnting  i*oots. 

ickwkeat  ia  an  important  honev  and  pollen  producer.  Its  blossoms 
■ar  about  four  weeks  after  the  .seed  is  sown,  hence  it  may  be  made 
II  in  a  summer  dearth  of  honey  plants. 

HOW  TO  OBTAIN  SUBPLUS  HONET  AHD  WAX. 

ood  winieritig,  followed  by  oflreful  eonscrvation  of  the  natural 
nth  of  the  eolony,  the  pi-escnco  of  a  prolific  queen— preferably  a 
ig  one— with  abundant  stores  for  brood  rearing,  are,  together  with 
prevrntion.  in  so  far  as  possible,  of  swarming,  the  prime  conditions 
ssary  Id  bring  a  colony  of  bire^*  to  the  chief  honey  flow  in  shape  to 
w 


so 


full  RdraQtago  of  Lbn  harvest.     In  add 
necessary  to  adjiii^t  the  surplus  honey  r<^ccpta1;l«8  id  tirue,  ai«kii(l 
Fpaco  giri»ii  proportionnto  to  tho  utrpngth  of  the  ooloiiy.  nod, 
continuing;  lo  prevent  ns  far  its  possible  tbo  issuance  of  ^wi 

ireinove  the  accumulated  honey  fast  enough  to  give  uliaDdaal 
room. 
EXTRAOTSD  HOKET. 
To  HCtiure  extracted  honey,  the  requisite  number  of  combe  m 
one  long  hive,  or  id  stories  one  above  another.     I*rcfi'n'Di'<'  b 
I       generally  given  tu  the  Utiter  plan.     The  brood  apartment  is  I 
^k  this  c-a»u  lo  hold  eight  to  twelvb^  I^n^sliolh  fmmej*,  and  a  ' 
^^  >toiii(itini4>»  u  third  or  even  a  fourth  story,  nmy  hn  added  tecnj 
ThcMc  uddctl  storlc-s  nmy  he  for  full-depth  fraDiBH,  or,  for  coot 
^K  in  handling  and  in  order  to  be  able  tn  ronlrol  more  closelr  the  i 
^  of  Bpaci;  given,  they  may  be  half  tht*  uHual  dcptli.  and  but  oM* 
half-depth  stories  added  at  a  time.     If  mmiorous  web*  of  L-embsi 
hand,  or  if  it  is  dcisirahle  to  have  others  built,  a^lditional 

I  put  on  nn  fiMt  as  the  eonilir*  already  occupied   by  the  bees  an' 
Before  removing  the  tilled  combt^  time  should  U' iilhiwc-d  the 
^^  ripen    and    cap    the 

^■^^^-^^  hence  rnongh  ronite 
oei^Haary  lo  give  the 
storage  room  whih-  tixy' 

•  rapping  otlier^.     '11)0  t) 

in  combs  that  are  quite  or  nearly  scaled  over  may  W  eonsidiTMl 
ciently  ripened  lo  Ije  removed  from  the  hive. 

1ft  should  also  be  taken  promptly,  in  order  to  keep  the  variouaj 
or  kiodx  separate.     However,  when  the  comlm  of  a  given 
cuiiipletety  tilled  and  sealed  it  may  be  marked  awl  left  on  the  I 
more  voovenient  to  W  extracted  later. 
The  cells  nre  tiucappod  by  tnennd  of  a  sharp  knife,  made 
for  thiii  purpo)4e  (ttg.  S>),  and  the  comba  are  then  made  tu  revolT«l 

»in  the  honey  «xtnictor  (lig.  10).     The  eentrifugwl  force  exertiJi*' 
honey  throws  it  out.  leaving  the  roiub  ci*lli(  uninjured,  or  m>  i^l 
injured  tliat  they  are  wholly  rei>aircd  within  an  hour  or  m>  afwf ' 
n-turn  of  tilt!  cunili  to  the  hive.     The  chier  advantag«vi  oF  Ihiii  \ 
of  hnrve«Ling  over  tluit  of  crnishing  the  combtt  are  at  once  npF 

»when  it  is  known  tlutt  cncb  pound  of  comb  .■*avc<l  ropri>*nlc 
pounds  of  honey  (consumed  in  itit  construction),  and  may.  wilt' 
be  used  over  almost  indefinitely  in  scouring  surplui4  hftnev.    Fn 
morv.  extnu:ted  honey  is  of  much  finer  qualilv  than  that  otitainnll 
enuhing  the  oomhs  and  straining  out  tho  liquid  part,  xince  itbl 
from  crushed  bcei*,  larvie.  pollen  or  '*  bee  bread."  ot<;.,  which  net  i 
render  Atruined  hoticy  dark  and  strong  in  flavor,  but  akn  nmkeitl 
to  fcrmuntatioQ  and  souring. 
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le  Qxtractefl  honey  is  ran  into  open  liucketa  or  buik»  nud  left, 
with  chee«*e  clotb.  to  stand  ti  week  or  so  in  a  dry,  wiirm  room 
frequented  by  anta.  It  should  he  skimmed  eat-li  dny  until  per- 
tly clear,  »iid  is  then  reudy  to  be  put  into  cuus  or  lurrHU  for 
rkoliii)^^  or  to  be  stoix>d  in  a  dry  pla^e.  Siiuaru  tin  cans,  eavh  uutde 
hold  tiO  pounds  of  extnict«d  hoauy,  are  sold  by  dealBrs  in  apinrian 
kplics.  This  jttyUi  of  piurkagfr  is  a  eonv<'nient  om-  Ui  imn-tport,  and 
Jao  a<!(:t;))tuhk'  tu  di-ulcrs.  Woodeii  Hbippiii^  aiaesi  uru  uKuiilly  con- 
dCted  !»o  a»  to  hold  two  of  these  cane  Barrels  iind  kugx  may  ho 
df  wpocinlly  for  the  cheaper  grades  of  honey  used  chiefly  in  the 
3Uhpluro  of  othpr  urticles.  They  should  I*  dry.  mado  of  wi?ll- 
loned,  i<ound  wood,  and  the  hoops  dnr«>n  tight  and  secured,  as 
ripened  honey  n-ailily  alwimrlw  moisture  from  wood,  causing 
nkage  and  leakage.  They  »hould  aliwj  l>ii  ronted  inside  with  heea- 
or  ptirnffiii.  This  U  eatiily  donn  by  warniiug  tho  harreiu  and  then 
ling  in  a  gallon  or  two  of  hot  wax 
raffin.  and.  iiftor  having  driven 
he  hungs  tightly,  rolling  the  bnr- 
I  about  a  few  Ciinei*  and  turning 
ta  on  end.  The  work  should  be 
tc  quickly  and  the  liquid  not  nd- 
f'ng  to  tbe  inner  »urfacee  pourt^d 
at  once,  in  order  to  leave  but  a 
D  coating  inside. 

be  surplus  i>onih«  are  to  be  re- 
ived at  the  clone  of  the  season  and 
in  inch  or  so  apart  on  racks 
in  a  dry,  airy  room,  where  no 
Hcial  heat  is  felt.    Mice,  if  permit- 
to  reach  them,  will  do  consider- 
dama|;«  by  gnawing  away  theeellH 
taining  [mllen  ur  ihouo  in  whicli 
a  bttVH  in-i-n  lired.  and  which  Iberefurc  c^mtain  larval  and  piijml  skiitM. 
Inn-ai  are  not  Mkejy  to  trouble  them  until  tin;  fultovring  npriug, 
upon  thnappcaninroof  milder  wwither  tbnir  ravages  will  hegiii,  and 
(he  combs  can  not  he  placed  under  the  care  of  the  bees  at  once  they 
be  fumtgateil  with  burning  sulphur  or  with  hisnlpbiilt^nf  carlmn. 

OOKB  HONET. 

le  luain  difference  to  be  oliserved  in  preparing  colonies  for  the 
)du<:-tioD  of  comb  honey.  iuKtead  of  extracted,  in  in  the  adjuit- 
Dtof  the  brood  apartment  at  tho  time  the  i^upcm  are  added.     After 

coloay  bas  been  bred  up  to  the  greatest  po^aible  strength,  tbe 

od  apartment  should  bo  t«o  n-gulatixi  in  xiite,  when  the  honey  (low 

Ztna  and  the  supers  are  added,  &a  to  crowd  many  of  tbe  bees  out  and 

the  iiupers  placed  above. 
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rio.io  — Anloni&Ili>  rwYemlWchionBTOJIfx'inr. 


b  the  flupi 


J. 


32 


i 


On  each   htv«  a  Ruper  is  placod  (tig.  11)  holding  24  to  4K  9Ktk 
caoh  MOftion  supplied  with  h  ntrip  or  k  fiill  rtlieet  of  very  thin  fnai 
tion.     It  H  li«*t  not  to  givi-  too  iiiin-h  spat***  at  nnre.  tis  roiisidflnil 
niii'iiitli  in  iieci'iwary  to  viialtle  the  bees  to  dnnv  out   foiindHtion  orl 

huild  comb.  A  Hiogle 
of  .'i<>ctioti8  is  usually  » 
rieiil  at  n  tiiiu'.  When 
lioii&y  is  di>»igiu>d  for  hi 
ii.M>  or  for  n  Iih-uI  iuaH 
f*^Z.  Iiiilf -depth  f  mines  nro  hoi 

linien  ntw'd.  the  same 
thotsi*  uflen  iL-*ed  tiWve 
brood  nests  when  colm 
art"  run  forfxliwlfd  Imi 
but  for  thi>  geiiiMiil  ni«rl 
ponnd  Ftection>  lli^.  1'2) 
Ixrttcr  aduptrd. 

If  if*  the  pnirtii-euf  ni 

to  have   niw  white 
partinlly  dmwn  out  Ii 
the  inairi  honey  flow  1: 
or  even  I  be  Hea-Hon  befon. 

feeding  tlic  colonies,  if  we- 

n«.n-i-wiroihW»-«.p«r»bot.h(.iaiM »«.'««.,.  e^arv.  to  secure  \hU:  anl 
lot  rnni)  tumey. 

when  the  honey  yield  be- 
gins, to  feuijply  ««!«  of  Motions  with  tbottc  combs  linving  c^lhs  d«*p 
enough  for  the  I>ee*  to  begin  i^tortng  in  ns  wKin  (is  any  honey  is  col- 
leetinl.  J-jirliei-  work  in  thesectiiint*  istlin.4  wet-ured,  arulthi>^  ns  tswiill 
kiion-n,  w  an  iiniwrtant  point  in  the  prevention  of  Hwaruung.  Mr. 
Suniiiel  Sininiins,  of  Kiijflnnd.  haw  long  contended 
for  tki-siiMe  of  pfirtiitllv  drau  n  eoiiibf,  nnil  though 
it  foriDH  a  feature  of  bin  Hy»tcin  for  the  prevflu- 
tion  of  swarming  it  hat^  been  too  often  over- 
tonkcd.  (.Vinib  foundation  ]<  now  inannfactured 
with  extra  thtn  septum  or  ba>«  and  with  the 
lieginningjs  of  the  cells  marked  out  by  somewhat 
thicker  walk  whieh  the  liee<i  inuneiiialely  thin 
down.  u»ing  the  extra  wax  in  deepening  the  eel  18. 

.  Tliih  i.H  not  arlilicial  eonili.  but  a  thin  sheet  of 

'Wax  having  the  bases  of  the  ccIIh  outlined  on 

Ut,     ('oniplcte  artificial  eoiQlw  have  never  bet<Ti  u^ed  in  a  eonimen-ial 

"way,  although  there  exiHb;  a  widej^pread  belief  to  this  effeet,  wliirh  i* 
foiindt>d  on  extravagant  niaiins  that  have  api)eaiied  fnmi  time  t«  lime 
newK)nijM>r  iirticlcs. 


FM.  U— Onmh  botwr  >•«(' 


If  the  brood  apurtiueul  ha^  been  much  contracted  when  tlie  an 
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bhe  qiu'i^n  iiiav  gu  into  Ihe  .surlionit  and  di'.p<isit  cggt* 
Vented  IiY  tin-  iiisRi'tiiiii  «f  a  i)iioimi  cxrlndiT  (lijr.  IK).  Tliw, 
sbciH  of  xinr  with  |)i>rforutionA  whk'b  permit  workiM's.  but 
eon,  to  pa^Ft,  ia  placed  bctw^jcn  tlio  brood  Hpnrtinont  nnd  tho 
ihc  groat  i neon vciii once  of  havinjf  hrood  in  soiup  i<f  tin-  soc- 
jrcby  provenlcd.  \Vlu»n  the  Iioiihj  in  the  xcctioiif  hiw  licoii 
tpod  over,  the  ttuper  mar  l>e  lifted  up  and  another  ndded 
(HiHi  the  liroofi  itimrlriifnl.  Or.  sh«iild  the  Htreiigth  of  the 
i  Im-  suftii-ieiiti.  or  the  harvest  not  ubumlnnt  t^nough  to  war- 
jvini>'  of  eo  much  .sjiace,  the  nections  which  ar<  compictoly 
(ey  bii  rt^iiiovpd  and  thn  [wrtly  firi^hed  onfM  nn^d  hw  "fwit 
t«  em!ourajf«'  work  in  another  >*et  of  H«_'tions  uii  ihiti  hivn  or 
^ni  i*ls«whore.  Tiic  objections  to  the  removal  of  **ei*tiouj* 
L  and  briKthiiifr  tin-  Fwc^  from  tbt'tii.  arc  (1)  tho  time  it  takr^^. 
^  itantfi^r  tbnt  the  Ikm^s  wbvn  dii^tnrbi'd.  and  onpocially  if 
lill  biti^  «pi;n  tlir  cupping  ihud  ht^- 
boval  of  tho  honey,  thus  injurinj;: 
ranco  of  tho  rompU'ted  sikftions. 
)t  valuable  invontion,  the  boe  o«- 
i).  the  iiNp  of  which  is  explained  on 
md  10,  when  ]>laeed  Itetween  the 
itbn  bmoil  nest,  porniittf  the  been 
h  the  CM-apf  to  go  down  into  thr 
rtnient,  but  doe*  not  pcrtuit  thoir 
;  the.  8uppr.  If  inserted  twelve 
fonr  hours  l)efore  the  sections  ai-e 
wed.  the  latter  will  Ih"  found  free 
[at  the  time  vt  removal,  pi-ovided 
ixat*  lH>eii  kepi  out  of  the  siiper.-<. 
and  8hipt>iiig  comb  hoaey.  Ite- 
itiof;  the  honey  it  should  be  care- 
id,  and  all  |»ro|]olin("bop-ylue"). 
auy,  i*i-niped  fi*oiu  the  «df:««  of  the  sw-tifins.  In  gruding  for 
irket*  tho  folUiwiiig  rules  an>,  in  the  maiu,  olwervetl.  They 
feed  by  the  North  Amerit-an  liee^-Kei-pers"  Association  at.  itn 
ad  annual  conrention,  liehl  in  Wiksliiti^Uui,  1>.  < !.,  in  IMh-iu- 
nod  are  copied  from  the  othcial  report  of  that  inmting:: 

II  mKtinif  lu  Ik*  wHI  nitixl;  i-onilifslraight.  ot  <-vt>ii  thicknosii.  and  flrmly 
fill  (oHr  Hides;  K-lh  wufni  ami  omiU  uii»')ik'J  I)v  Imvfl  slam  or  uthvr- 
In  (KiiIl-iI  fxCL'pl  ill*  row  of  c«lls  next  lu  llir  »  oml. 

fHi-citonw  v/M  lllltil,  lint  with  conkiM  fn-iukitl  or  UDHVen,  •Ititadiied  hI  tlie 
tb  bat  few  Culls  iiuamlvd :  both  woocl  and  coqib  luirailcti  by  travel  iriain 

is  to  tb«  alxnrc,  honey  ig  m  lM.'olaw>iti«d,  ac^ordin^  to  color,  into  lit(bt, 
|]ark.  Tar  ioHamv,  llicre  will  h«  "batty  lixHt,"  "fancy  wiilx-r,"  nn<l 
',"  "Xu  1  liifbl,"  "No.  I  amber,"  and  "No.  1  .lark." 
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The  sectiotus  after  i;ru4iu)j;  and  sorapiuiTt  arc  to  be  pUc^i  in 
^ippiiitf  <!ascs  liaving  glaas  in  one  or  both  end'*  (lif;.  14). 
Ihojto  may  Hf>  plitord  in  ii  KiDgleoraUt  fur  mhipmcnL     TopmrnI 
iug  down  (if  t.\w  lUiiiW  ii  in  )wNt  to  put  Nlraw  in  tbu  iHitloui  of  tie 
for  tho  shipping  raws  to  rest  on,  and  the  cnilct*  should  he  «|i 
to  kevp  thr  i.-umlm  in  a  |M>^p<^ndiclllar  |>iM«ition.     The  I'ratn  an 
likely  U*  Ik;  kept  right  nidp  up  if  twnvi'nient  handles  areattacW 
eideti— preferably  i^trip^  with  the  onds  projectlnK'  Wyood  tli« 
Care  in  handling  will  goncrutly  be  given  if  the  ffloAs  in  tlw 
cafii^  shows. 

Owing  to  the  appearanoe  of  8tat«meut«  of  a  seDsational 
tho  effect  that  complete  honey  con)1>M  are  nianufncturud  by 
I     and  filled  with  sweets  lower  in  price  than  honey  (g-lurose,  «De 
j     or  mixtures  of  tliese),  then  sealed  over  and  .told  in  the 
!     iifenuine  honey,  a  stronj;  snspicion  oxista  re^rJing  tho  coab 
<     w>nimonly  offerod  for  sale.     Wide  circulation  has  been  giT« 

,      —     •  ~- 
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now8pap«>r  writf^t 
monthly  (W'ritxliatla,! 
far  more  diticrii 
acrunite,  baT( 
tbom.  Some  writcn 
even  tried  to  local 
''couib-honey  faclori 
given  lutios.  but  lavi 
tion  has  nlwaya  idMl 
Fia-H-ehippmBc^MtorMmbbonnr.  tJ,p     Im-atiouH    wenjj 

jcni.     The  forfeit  of  $1,000  which  a  reputable  lirm  liiix  had^ 
for  lift«en  year."*  ))a.st  for  a  pound  of  ntanufiu-tuivd  comh 
nature  to  deceive  the  buyer  Htill  remains  unclaluiod. 

The  National  Hc»-K(wiH>r!«'  .AHxoeiation,  ut  its  aniiiial  con 
in  Sl.  Louis  in  U)i}4.  ntTensl  aUt  »  like  forfeit  of  $l.iiO0 
tory  proof  of  the  rxiNtvnct;  of  suc-h  a  things  as  iiianuf; 
honey,     lint   no  (claimant,  lias   come    forward,    notwitbii 
$3,<M)0  wliich  iiwait.s  his  proof.     The  fact  is,  then«  i»  no 
"yarn."  und  no  one  ha.sthu.s  far^hown  tlictlltag  posHJblo. 
honey  in  the  inftrketri  is  pure  and  wholesome — a  bentthf 
iabing  sweet,  easier  to  divfext  than  cane  sngnr  or  niiv  of 
ftn  oommonty  sold.     It  is  worth  n  place  on  the  table;,  of 
affonl  to  iiHe  it. 

PBODUOTION  OF  WAX. 


No  method  htm  yet  In-en  brought  forwiiril  whirh  will 
the  present  nTlalivn  pric»y»  of  honey  and  wax,  to  turn  the 
ing  foiT«  of  the  bees,  or  even  the  greater  part  of  it,  into  the  p 
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ax  instead  of  honoy;  in  fact,  the  small  amount  of  wax  producod 
lly  in  apiaritui  tnauaged  for  Qxti'act«d  or  for  section  honey  i^v 
aroed  intu  bouey  the  followiug  reason;  that  is,  it  is  mado 
3  foundation,  which  is  then  employed  in  the  same  hives  to 
iheir  yield  of  marketable  honey.  It  18  even  the  case  that  io-l 
tries  managed  on  approved  modern  methods  more  pounds  of 
>a  are  employed  than  wax 
;  hence  les«  progrewiive 
wt't — those  who  a(ihi>n>  to 
>f  hox  htvps  and  who  r-jui 
■fon*  (itilin-  cumh  fotinda- 
called  upc>n  For  their  >va:c 
Aiii  imc-h  pound  iff  wax 
BVRrat  p(;uiidg  of  bonc-v, 
removed  when  prepar- 
ba  for  the  extractor,  all 
1  and  trimminp^  and  bits  of 
mb,  are  to  be  saved  and 
into  wax.  This  is  best 
he  wjlar  wax  extraetor  {%. 
essential  parte  of  which  are  a  metal  tank  with  wirc-eloth 
and  u  glass  eover,  the  latter  j^rncrally  made  double.  The 
f  tht"  metal  tank  U  uln-wn  with  piei-^'s  of  (.omb,  the  glu8S 
usted,  and  the  wholn  HxjKjscd  I<>  the  dirpct  rays  of  the  nun.  A 
qwUity  of  wax  filters  through  the  ntrainer. 

Another  method  is  to  inrht.*^  the  cappin^s 
or  corulM  lo  be  ivndered  in  a  ronr»i>  sat^k  and 
weight  tbi»  down  in  a  tin  )K>ilpr  partly  tilled 
with  i*ain  water  or  soft  spring  water  and  boil 
alowly  until  little  or  no  more  wax  can  be 
pressed  out  of  tbo  material  in  the  sack.  Melt- 
ing in  ail  iron  i^ceptacle  makes  the  wax  dark 
coloreti.  A  special  iitcn.->il  made  of  tin.  for  use 
us  a  wax-extractor  (tig.  16)  over  boiling  water, 
i-an  also  be  had.  The  hita  of  comb  are  plai-ed 
ill  Ibis,  in  an. inside  can  having  (ine  perfora- 
tiuQs,  through  wiiich  the  »team  from  liolow 
enten*  and  molts  out  the  wax,  which  drips 
pout  into  another  receptacle  partly  lillcd  with  water,  from 
ce  of  which  the  cake  of  wax  may  bo  removed  when  cold. 

K  THS  WIKTERINO  OF  BEES. 

I  bring  bees  aucccsafuUy  through  the  winter  in  the  colder  por- 
tbe  United  Stat«>3  is  a  problem  whidi  g'ircrt  anxiety  to  all 
about  to  attempt  it  for  the  first  time  iff  ihoee  sections,  aud 
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even  inany  who  liave  kept  bee»  for  years  titill  find  it  tboir  grc 
difficulty.  It  niay  happen  occnsionally  that  k  qun-ii,  ui»i»rtmtly  > 
and  vigorouji  in  the  autumn,  will  ilic  during  th«  winter,  wLrii  u  yoi 
one  fan  not  be  reared,  and  as  a  re-tult  the  i-olooy  will  dwindle  a 
Suvh  losses  are.  however,  rarp,  and.  aside  fi-oni  the  po^sihlt-  tonuIu 
fiiN>,  (I(khI,  ur  violent  sionus,  art>  alxiut  the  only  ouot^  which  can  not 
avoided  by  L-uri>fiil  attention  to  ri(^bt  methods  in  wintering.  Insi 
riontor  pmir  wintifr  stura-t,  bivL'«  faulty  in  con^-trm-tioiK  l«<-'li  of  p' 
(iTlion  from  rold  and  dnnipnesf*.  too  muc-h  or  too  little  ventilation, 
griiil  a  |>roi»orllon  of  old  lices  or  too  great  a  pi-oportion  of  young  oi 
ovcnimnipulalion  latf  in  the  seaaon,  utc,  are  the  most  important 
most  easily  deteeted  eaa^e.s  of  lotss  in  winterinfj  l>ees.  in  notne  trnt 
colonies  supposed  to  have  been  placed  in  the  Name  condition  i 
whirh  others  hnvn  wintered  well  become  diseased  and  die  or  dwindlf 
away  without  prominent  sipius  of  disease.  It  is  evident,  however,  t 
some  condition  existed  in  one  case  which  wa«  not  present  in  the 
or  that,  in  Hpite  nf  M>nii>  unfavtimhle  condition,  the  rnvamlitc 
combined,  in  the  firat  instance,  to  render  the  wintering  successful. 
■  In  the  Houth  wintering  in  the  open  air  on  the  summer  stands  is 
only  method  fulluwcd.  wbili*  in  I  he  colder  jHjrtioiis  of  the  conn 
although  with  pru[>or  prwyiulions  be»>s  luiiy  be  wintered  suocessfuHj 
in  the  open  air,  many  prefer  to  house  them  in  .special  repositories) built 
with  douhle  walls,  nr  to  plitce  them  in  darkened  celhtn-t,  or  in  elampr. 
Indoor  wintering  >>hould  bi-  eonlined  to  regionn  where  there  are  ?**■ 
eral  wcek^.  at  lca«tt.  of  continued  M>vere  weather.  When  all  condittoufi 
are  right,  consumption  of  honey  will  l>o  io^  indoors  and  losi*  of  bee 
life  lens  than  with  the  methods  usually  praetie-i*d  in  outdoor  wintering!. 
Under  proper  conditions,  however,  especially  when  abundant  protec- 
tion has  been  yiven.  colonies*  out  of  doors  will  consume  nn  more  food 
nor  meet  with  greater  losses  in  nuinlx;rH  than  those  wintered  luider 
favorable  conditions  indoors.  In  wintering  indoors  certain  csisenl-iiU 
conditions  are.  in  a  measni"e,  beyond  the  control  of  the  l>ee  keeper, 
hence  must  l)e  left  to  chance,  and  certain  other  condition!!  and  oitwr- 
geneieat  liable  to  uriKe.  though  easily  understood  and  met  by  tlie  luu 
of  exiwrienc**  in  tliiK  dirertion,  are  yet  very  likely  to  !»  overlooki^i 
liy  Ihe  novice  or  to  be  pu/zllng  and  di.sii>trons  to  him.  For  cbcw 
reasons  it  is  safer  for  hint  to  keep  closer  to  the  natural  method  at  lir»t 
und  try  outdt>ur  wintering. 

In  wintering  out  of  doors  tbc  coaditiona  within  the  control  of  Um 
bee  keeper  are  more  readily  perceived  and  easier  to  rooet,  and  tiiou|;b 
the  ongiiinl  work  of  preparation  for  good  wintering  out  of  door*  i^* 
greater  per  colony,  yet  the  work  during  the  winter  itself  and  the  fol- 
lowing spring  is  likely  to  be  less;  moreover,  the  feeling  of  greater 
aecurity.aswell  ns  the  greater  certainly  of  finding  the  colonies  in  good 
condition  to  Wgin  gathering  in  tbo  spring,  arc  points  well  wo 


M>tl«tdp ration.  In  «itlier  wonU,  indoor  wintprinjj  xhrniM  ho  Ipft  tonaPi 
ex|M>rit»nf«*d  liw  kfcjiprs  *s  ma^v  prvfi^r  it  ajitl  an?  Uwiitcd  in  «'old^ 
tSnwte^.  wliili-  novicos,  whpri>v4>r  IiitiiUmI.  .<tlii>iild  liDtt  nndt-nvur  to  uiecf^J 
tbe  roquirem<^fils  of  Mircfswful  <iutd<M)r  wintering;  thnt  is.  lo  pn-ixire  ' 
the  colonii.^  .10  tliat  Nutum.  wbiiti^vt-i-  her  mood  m  ro^rdi'  the  woatla-r, 

will  brin^  her  tiny  charge  safoly  through  tJic  perils  and  vicisaitodce 

of  the  wintpr  months. 

OEKERAL  COI7SIX)EItA'nON8. 

Whatever  mptliod  \}p.  followtMl  in  vrintoriiig',  riTtain  t^inditionit  ni^nl- 
in?  the  colony  il^w^lf  nro  pininly  (■Ksf'ntiHl:  Firnt,  it  Nhould  hAVt>  11  fjood 
queen:  -iccond,  a  fair-uiz^d  clutjtor  of  healthy  bee*,  ueithcr  too  old  nor 
too  young';  third,  a  plentiful  supply  of  good  food.  The  first  of  these 
cnnditionx  ntay  hv  rounted  »»  ftillillcd  if  tho  quern  at  tho  boad  of  the 
■*uluny  IK  not  iuor«>  ihan  two  yearn  old,  u  !)till  active,  and  ha8  always 
ke[>l  her  colony  populoua:  yet  a  youuger  que«n — even  one  of  the  cur* 
rrnt  settson's  rearing,  and  thiw  but  a  few  week.-*  or  months  old^s  if 
nuM<d  under  fuvoratde  conditions,  much  to  be  preferred.  The  second 
point  U  met  if  brood  rearing;  ha^  been  continued  without  seriotiti  inter- 
rtiplion  dnrinE-  the  latt-er  pnrt  of  the  suniinnr  and  the  cIuHlf  r  i»f  hoew 
Ot-cupie)«,  on  a  co<il  day  ■"  autumn, Htx  t<i  eight  or  miire  n{hu;<>s  betw<N>n 
the  (Xtmbs.  or  formH  a  compact  cluster  8  or  lt>  inches  in  dianiet4>r,^| 
Yonnjf  iH^is.  if  not  well  protected  by  older  ones,  .suwumh  n-adily  10^ 
the  cold,  while  quite  old  bee-<  die  early  in  the  spring.imd  othuTK,  which 
enier^red  Isle  in  the  summer  or  autumn  preceding,  are  needed  lo  replace 
them.  The  third  e.isential— good  food— is  secured  if  the  hive  is  lib- 
erally supplied  with  well-ripetied  honey  from  itny  source  whatever,  or 
with  fairly  thick  Hirup,  uuuIh  from  white  cane  sugar,  whieh  was  fed 
purly  enough  to  enable  the  bous  to  wBal  it  over  liefore  ihey  caused  fly- 
ing. The  xinip  is  prepared  by  diMtolving  .^  ]Mmud»  of  granulatitl  HUgur 
in  1  quart  of  lioiling  water  and  adding  to  this  1  |Miund  of  pure  cxtmcted 
honey.  Twenty  to  25  poundri  for  outdoor  winleriug  in  the  South,  up 
to  30  or  44'  [Miundi^  in  the  North,  when  wintered  <mtyidc  with  but  slight 
ppotflction  -or,  if  wintered  indoors,  about  20  pounds — may  he  con- 
sidered a  fairsupply  of  winter  food.  vV  smaller  amouut  i^hould  nut  be 
trusted  oxwpl  in  case  much  greater  protection  be  furnished  against  the 
etfeets  of  jtevere  weath«r  than  i»  usually  given.  A  gi-eater  jiniounl  of 
mUirpji  will  do  no  hann  if  properly  arranged  over  and  alKUit  the  center 
of  the  cluster,  or,  in  coae  the  comba  are  narrow,  wholly  alwvc  the  clu.s- 
ter>  In  many  inntAnccs  it  will  be  a  bcnetit  by  equalizing  in  a  mcjisure 
the  trmpernture  in  the  hive,  as  well  as  by  giving  to  the  bcc^*  great 
contidenee  in  extending  the  brood  nest  in  early  spring. 
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IKCOOR  \tmfTEItINO. 

A  dry,  dnrk  collar  or  ^iwcinl  ri:-|>usitory    built  in  a.  sidobilt  or ' 
double.  6n<?ij  watlis^  like  IticMu  uf  au  ice  boiute,  muy  tx*  ntiHzo<l  fur  vi 
tcriii^  liees  in  rxirciuoly  t'old  cliniates.     It  should    \ie  m)  liuUt 
H  tetnpvr»tiir(!  of  42^  to  45^  F.  (the  air  bviu^  fairl>  dry  in  tiir 
can  Iw  iiiaintuiniHi  duriny  tbe  jrrest*!"  ]»itrt  of  thf  veintvr.     To  thi^  ■ 
it  dliould  bo  well  drained,  furnished  vritti  ndjtii«t&l>lc  voniilalitrf. 
covered  all  over  witb  curth,  except  the  entrance,  where  close-fit 
dooi-8,  profernbly  three  of  them,  sboiild  open  in  Hiicx'osHJon.  so  ul 
tjeparate  the  lUHin.  room  from  the  outside  hr  a  double  eutrA*  vrmy. 
colonies,  supplied  with  good  queens,  plenty  of  beeH,  90  to  S5 
of  stores  each,  and  with  chaff  cunlitons  ptoccd  over  the  framiw. 
carried  in  shortly  before  snow  and  oevere  freezing  weather  ruiiw. 

Any  repository  whieh  i>j  damp  or  one  whose  temperatuns  falbbela 
fi-eozing  ur  remains  lonjj  bylow  38*^  F.  is  not  a  suitable  plHce  in  vrl 
to  winter  bees.     When  in  ropositories,  the  Iwes  havi-  iiu   oppoc 
for  a  cleunsiufi  flight,  nor  do  tbey,  wbou  the  tempei-aturo  rises  < 
always  wnrm  up  sufficiently  to  enable  the  cluster  to  move  from 
from  which  the  stores  hiivc  Iwten  exbiiu.'«ted  to  full  onutii  hence  id  a< 
repository  they  may  possibly  atarvo  with  plenty  of  fo€>d  in  the 
As  ft  rule,  colonics  would  be  better  off  out  of  doore  on  their  bub 
eland.'*  tliun  in  .such  place's. 

OTTSOOB  WIHTEKZHQ. 

Cold  and  dampness  am  the  f^reat  winter  enemies  of  liee  life.  A  nini 
bee  can  witli^ttaiid  very  little  cold,  but  a  good  cluster,  if  nil  o(b«r ' 
ditioiis  are  favorable,  can  defy  the  most  ri^rous  winti^rs  of  our  c»*l'!« 
States.  But  if  not  tborou^^hly  dry,  even  u  modcrato  Jcg-roi>  of  oolill 
always  injurious,  if  not  absolutely  fatal.  Diuupacss  in  winter  i»  then- 
fore  the  moct  dan;;eron9  clement  with  which  the  bee  koepi'r  has  U 
contend.  The  mutter  would,  of  coursie,  1h*  <|ui(e  simple  if  only  IW 
dampnes.s  which  might  come  from  the  outside  were  to  be  conitklrr 
but  when  the  air  of  the  hive,  .somewhat  wiirined  hy  the  liet's  ami  mo 
or  less  charged  with  the  moisture  of  respiration.  conie.s  in  contact 
hire  wiUIa  or  comb  surfacer^  made  cold  by  outside  air,  courlui 
tnkps  place,  and  the  moisture  trickled  over  the  cold  surfaccL,-*  and  «•! 
of  K'cei,  t^aturatinf;  the  air  about  them  or  even  drenching  them,  unlo* 
by  forming  a  very  compact  cluster  they  are  able  to  prevent  it 
peuotrating.  or  bygi-eatar  activity  to  raise  the  toniporature  -i  '  '^ 
to  evaporate  the  surplus  moisture,  or  at  lea^t  that  pen 
them.  But  this  greater  activity  U,  of  course,  at  the  exfienw  of  mn- 
cular  power  and  requires  the  consumption  of  nitrogenou.s  n»  wcU  M 
carbonaceous  food.  Increased  cold  or  ttd  loug  eoutiuuancr  gmltj 
aggruvatca  conditions. 
w 
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>Iat:ur«  h»A  provided  [lmt  the  aixuiiiulalioti  nf  wuite  pnxhicu  iti  tlie 

y  of  Uie  bew  diii'iiijiir  Ji^  wiiiUT  ciiiilintMunit  sliouUl  hi-  !>iiiiitl  iiiiiirr 

Tiual  «-oiiditiuii».  Iiut  itau-sual  cDii.siiiitptioii  of  fitoil,  i-.tjH-cially  nf  li 

faly  tiitro^cnouit  nuturo  like  t>ollcn,  n«<!es.-iituLo»  li  clcjiii^iii^r  l1i;.'hL,  or 

lurrht-al  ditfioultit-^  ensue,  combs  nod  hivc«  arc  soiled,  the  nil-  of  the 

Ire  twconics  polliitoit,  mid  fit  liist  the  iiidividuul  l>ces  booonic  loo  weak 

genvrate  proper  wnttnth  or  drive  off  the  KiirpluH  itioisUiro  vrhicli 

len  invadf}^  the  cluxtar  and  hrin^  deuth  to  the  colonv;  or,  what  is 

re  frequently  the  caite,  a  cold  ^nap  destroys  the  Inst  remnant  of  the 

lony,  which  has  been  reduced  by  coruitant  loss  of  bee»  impelled  by 

to  leave  the  chister  or  even  to  venture  out  for  a  cleaiuKtnt;  flight 

hen  snows  and  threat  cold  prevail. 

The  problem  (hen  wx   To  fvfain  the  warmth  g^rxtraifd  Ay  th4  *««, 
'/lie/i  u  titiCfiaarif  U)  their  wnU-hainy,  antlni  the  miiite  tinte  to pretyent  the 
umvlatt'on  fif  moiWiire  in  the  hivf.      A  t^iniple  opening  nl  the  top  of 
e  hive  would  {lermit  much  of  the  moiifturo  to  pum.')  olf,  but  of  t-uurse 
eat  would  ostMipu  with  it  and  a  draft 
ould  bt*  produced.     Absorbent  ma- 
irial    alxtnt    the    cluster    crcotos, 
ithoiit  free  rontilntion,  damp  mir- 
'ouiiding>i,ai»lngiiin  the  tempemture 
lowered.      U  is  only  nwe-ssary, 
lowirvcr,  to  ;(urround  tlie  bee,s  witli 
fHcirnt   liutcrinl  to   protect   them 
ully  against  the  }fi'<^ti^t  cold  likely 

0  occur,  and  to  take  care  al»o  that 
h\s  envolopinjf  material  is  of  sucb 

1  nature  and  so  disposed  as  to*pGmiit 
the  free  pit^nage  of  the  nioi>;ture 
which  would  otherwise  collect  in  the 
Interior  of  the  hive,  and  to  permit  tfau  escape  into  the  ituriYiundtnj^ 
ittuoapbcre  of  suth  moisture  a.s  cntcia  iLis  material  from  within. 
Piia  packing  should  also  )m>  fully  protected  from  outside  moisture. 

'  Soutli  of  Virginia,  Kentucky,  and  Kanms  sin^Ie-wnllod  hives  may 
be  fuiployvd  ill  nto«tt  localities  with  good  success  in  outdoor  wintering. 
On  the  approach  of  (he  cool  or  the  rainy  season  a  close-fitting  quilt 
lliould  he  laid  over  the  frames  and  several  folded  new^papei^t  pressed 
down  on  this,  or  a  cushion  filled  with  dry  chaff  or  some  other  soft 
paaterial  may  be  u.wd  instead  of  paper.  The  cover  or  r(K>f  should  b* 
kbsolutely  rain  proof,  yet  between  this  cover  and  the  cushion  or 
9fi{N^r>i  should  Ik!  several  inches  of  space  with  free  circulation  of  air. 
In  order  to  [term it  this  venlilHtior  uliove  the  top  packing,  tlic  ^xtver 
ibould  not  re.it  uiJon  the  cap  or  upper  story  all  of  the  way  aronnd,  or 
if  it  Aw.*,  an  auger  hole  in  each  end,  protwted  l>y  wire  cloth  against 
the  entrance  of  mice,  should  give  free  passage  to  the  air.     In  the 


Flo.  IT.— t)ouliJivBHiiri1  hlTO  wlKptail  lo  oui* 
itonr  wirilritnit  iMwell  uouoLiuertiK  below 
Kf  ui>[l)i  liilllndv  In  Hid  I'nltiHl  ewab 
ThtcKiivn  ul  mrb  wall.  |  tncti,  ipaco  b«- 
tWK-Ti  wall*,  i  Inchpi,  )*cl(p<l  wllh  ilrychait 
01  giDuinI  ru(k. 


I 

i 


40 


more  iiot-tlutni  ]x)rti(ni  of  Hut  section  referred  to  8011M!  further  protW' 
li<iii  is  advisiihir  (fig,  17),  iind  is  ivully  ncccssaiy  in  th«  inountoinDit* 
pnrt«  of  tlie  .suiiie  torritory  if  tlic  bc»t  result  arc  to  be  ubtaiDed. 
Fartber  aorth,  aud  especially  in  the  cold  Xorthn-csi,  much  f(rv>ier 
pn»to<»ti<iii  beconiPM  an  absolute  nfccifsity.  Quill**  with  nowspapersor 
ibin  purking  alnive  do  ni»t  hIoiip  suftici'.  Th»»  siile  walls  of  the  hiTt 
niay  l*c  made,  of  prt'ttuwl  straw  (fig.  18).  Thtist;,  with  top  iiackiDg,  if 
ki'pt  dry  uutsidf,  iir<r  l^x(u•IIl■n^  for  mitdoor  wiiili'ritig.  fvi-n  in  itli  <■ 
so  fnild  tliat  oj-Jiiiary  wooden  bivcs  do  not  ulford  sullicii-nt  prol".  1 
In  tho  »&vcrc«t  ctitnato8,  however,  still  gi-oatcr  protection  on  nil  «idi» 
of  the  colony  i:*  PH'cded,  and  pncking  with  chaff  or  other  soft  nialfriiil 
i.-*  decidedly  the  best  plan.  The  thickness  of  this  surrounding  paekiDf 
Khoidd  be  from  '2  inelies  to  3  or  iO  tnclie)i  for  single  colonies,  acoordiiqt 
to  the  severity  of  the  climate,  but  If  four  or  more  colontt*  are  pmu[(«t 
for  the  winter,  tto  bj*  to  nuike  the  natural  warmth  generated  nmtiwlb 
advantageotiti,  somewhat   leas  packing  frill  be  sulGcient.      A  moA 

^K import*mt  point  is  to  have  the  soft 

^Jl^egWi^^^^  1^^^^*    wantitb-reluinitig  packing  oihu«  i» 

r  ^^^^'^^'"^^^B^^^^^^B  <^loso  contact  with  ifae  edges  of  the 
^H      I      ^"^"^"^^^^^^^^^^l        couibs,  and  alxtve  all  (a  /utw  i 

^H      [-^  ^^^^^^^^^KM        Mvc  wali^  fUftcr  thick  or  thiti.  ht- 

^H  t^^!?^ti|^^^^^^^Hl  twten  thif  mnt^M and th«  f*e««,  k 
^H  JBj^n'fa^^^^^^^BI  good  ptatt  is  to  construct  an  open 
^^P  B'j  jjtKM^^^^^^^^Bl  fraiut^work  or  skeleton  hive  of  lallis. 
r  M^H^^SV^^^^^^^^IKl  cov'er  it  with  sai'king,  or.  prefrr- 
^^1  ^^^^^Kn^^P^^^^'^      ably,  some  le.-*:^  fuzzy  cloth  which  \\*. 

^^P     ^^^^^^^^^  '*^^*  "'"  "o*;  gn»'*'  in*!  after  placiujr 

PiA.iii.— TiicAmcritBnFirawiitrF  (LanpiroU)  it   in  "an  outoT  woodcu  cat-e   lai^ 
priBHpki^rB.yrtBToih™  (,novi^\i  everv  way  to  admit  of  the 

neoessai-y  packing  altout  the  colony,  to  till  in  on  all  Hi(U»s  with  soaie 
dry,  porous  niateriiil  (tig.  19).  If  the  fcanies  are  shallow,  like  ih*" 
Laitg-Htrolii,  it  is  l«>tter  to  eunstruct  tlit-  inner  caw!  so  as  to  place  them 
on  end,  and  thus  give  a  deeper  eomb  for  the  winter.  Layers  of 
newspa|K!rs  may  itmie  next  <nit.side  the  cloth  covering  of  the  fnun*- 
work.  Wheal  ehalT  ani^wers  well  to  complete  the  packing.  Wool  L- 
to  Im?  preferred,  hut  i-s  of  eourwo  too  expensive  unless  a  waste  prodiiH. 
Ground  cork,  waste  flax,  hemp,  sawdust,  etc.,  in  fact,  any  fine  porous 
Diatcrial.  if  thoroughly  dry,  may  be  used. 

A  lK«ird  passageway  3  or  4  inches  wide  and  three-eighths  of  an  inch 
high  should  connect  this  inner  apartment  and  the  flight  hulc  of  tbf 
out«r  ease,  thus  affording  an  exit  for  the  bees  whenever  the  weather 
may  pennit  them  to  fly.  When  these  preparations  have  been  com- 
pleted, the  hive  is  ready  for  the  combs,  which,  with  adhering  beos,«fp 
taken  from  tlie  summer  hive  and  inserted  in  th«  winter  hive.  A  <|uDl 
j.f  then  laid  on  the  frames  and  the  top  [wcking  put  on.     This,  for  ion 
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T«tii«Bce,  omT  be  hM  in  u,  chxh-boHnMd  traj.     U  ia  qaiie  impoi 
t»  bIih-SicIt  ineotioned.  thai  air  be  allowf^  to  rirvnble  frrcJv  almvr  thp" 
packing.     Tbe  onUide  cave  nutsK  b«  quite  nun-proof  or  *ieti  wholl 
protrctetl  froiu  Uw  rmin  \rf  a  roof- 

All  otiKr  ncoammry  eouiHkmm  hariDip  b«ai  Miapli*d  with  Btwrtlr" 
•ft«r  the  gathering  aaaaoti  doaed.  ihm  eomlia  najr  ba  lifted  rnrai  tlw 
^inun«r  liiven  and  pki-vd  in  tb«»e  tptaally  aimngvd  irhiter  casm 
before  cold  w«iU»er  whoIlT  rtopN  the  br«-?i  frocn  flring  t>m.  Thiw  pn^- 
|Mr«d  for  thr  winter  tbe  coloiuc?  will  need  bat  sligiit  altenbon  fi 
October  until  March,  or.  in  th<^  Nonh. 
«vrn  later,  and  tbe  lossea  will  b«  Un- 
ited to  tbe  ymall  perrentage  of  came 
due    to    failure    of    Bp|iar»ntlT    good 

THE   AISX   OF    LOM   TEBOTIOE 
3)I8SA8S  AJTD  XKEXIES 

Winter  iotfi^tai  Ihrougb  did«af«  sa- 
poriatluced  by  iinfnvoralile  >--urroufiii- 
iagc  which  it  is  witliin  tbt>  [wiwpr  «»f 
the  bee  keeper  to  nvoid  hnri>  alrpwly 
been  conatdered.  But  nne  other  I'ory 
leriouii  disease  has  ttecn  widi>-'»prr»d. 

yOTTL  BBOOD  OB  HACHXITS  OP 
THE  HIVE. 

This  ii  B  bigblv  ruiila^^iuu^  uffec- 
tioD  which,  a«  it  niainlv  HflwU  the 
de%'eloping  brotKl  in  Ibf  coIIk,  is 
couiiuunly  knuwii  il>i  "  foul  brood." 
It  in  due  to  a  microlio  (ItaciUiui  ulf^i) 
wboM'  ftpores  are  easily  trantjported 
from  hive  to  hive  l>y  the  bees  themselvcA,  by  tli»  ojHTBlor,  in  honny, 
or  io  combs  i-banj^^d  from  one  hive  to  anolher.  On^o  eslAl'litsbod 
in  AD  apiary,  it  usuftlly  Mpr*uwL.,  unless  speedily  urn!  cner^eticttlly 
checked,  until  nil  of  tbi'  colonti^s  in  tho  iK-'itflilmrlxMHl  arc  niinod  uiid 
even  extern  limited.  Tbt-  hiomI  Hppiireat  xympLoiiw  un-  tin-  turning 
block  of  larvR'  in  open  rel!s,  many  sealed  rclU  with  .sunkm  ca|i*,  fre- 
quently broken  in  nnd  containing  deud  Iiir^it'  i>r  jnipti-  in  ii  putrid  (■on- 
dilion,  brown  or  coffee-t-olored,  jclly-liki'  or  ropy  in  con^JHtetny,  nnd 
giring  off  an  offensive  odor.  The  diseoMC,  tlunigli  known  lo  rximt  in 
nearly  all  conntrit-H,  can  Imrdly  tie  snid  to  Ik*  common.  Tin*  writer,  in 
ui  experience  of  over  thirty  veal's  in  bee  keeping  in  several  JSt»f.'f  of 
the  Union,  as  well  n-s  in  n  number  of  foreign  i'ountric4,  but  met  (he 
disease  but  rarely,  and  haa  had  but  one  oxperinnc^)  v^ 


ri«.  If.^]olonjr    ul   Iwea  wltb  tivHiimii-n 
limod  tnunn  m  md  Ihr  lliv  wtiiltr. 
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ftpinrv,  it  buvin^  been  in  thi»  Instance  brought  in  by  a  neighbor  i 
pun-buM-d  )icf^  nt  ii  diHlani-c.     It  wa«  easily  i'ttr«.'d.  nilJiout  f;natl 
Thus  ibe  begianer'u  risks^f  dumsUT  in  Urn  dirci-iion  Bre,  if  he  1*1 
vatTird,  cnmpumtively  sDiall.     Uo  mtiy\  furtht<rtnon>,  piin  ttmi 
from  tbp  fiK'l  that,  rihouUl  the  dixeaae  invade  bio  apiarv,  prumptt 
inti'llitrfnt  iii-Lioii  will  [ir»t'mit  tferiouft  losv. 

Tilt-  rpllciwtng  lA  thr  trcntnKnl  for  a  ctilony  which  »till  luu  Miflo 
strength  of  nuinlH;r;t  to  b*-  wtjrib  -aiviiiij;  Tht^  lnn^  art'  to  In- 
fn)ti)  tbtiir  dnibi«  jusl  at  uitfblfull  ititu  an  omptjr  l>ox,  wbirb  i!>  l"j 
removed  ut  once  to  a  cool,  dark  place.    Tboy  nro  to  be  confiMdJ 
tho  box,  but  it  must  be  wpII  ventibitfHl  through  openings  i'ori»r«J 
win?  cloth.     During  the  first  forl^'-ciglit  bourl^  no  food  Mboiild  l«*gn 
to  lliein,iind  during  the  second  forty-eight  hours  only  a  small  ta 
of  mt-dirated  nirup — a  half  pint  daily  fora  »niall  eolony  to  a  pint  i 
strong  one.     Tbi^food  is  pi-ejwired  hy  adding  one  part  of  purei 
acid  or  phenol  to  600  orTOU  \Atts  of  augar^inipor  honey.    AttUI 
of  the  fourth  day  the  h^ns  are  to  t)e  shiiken  into  a  clean  hive  ^p 
with  Mtiirtcrs  of  coitiU  foundation.    This  hi vr  istulw  plaeod  onL)^<iiiil 
stand  iiome  di-ntance  from  all  other  colonies,  and  moderate  feediDg* 
nn'clicjitcd  simp  or  honcyshould  \wi  nontinnwl  for  a  few  day«  ther 

Thf!  rniii)>s  uF  dincased  rolonie:^  wliii-b  i-onlain  brood  may  W 
bled  over  a  Ningle  one  of  thcMe  colonies,  or.  if  the  amount  of  bt 
too  great  f<»r  ono  colony  to  i-an-^  for,  ovor  itevenil  ^uch  discaseil  i 
until  the  young  bect?  have  emerged.  All  of  the  honey  itithtal 
extracted.  While  it  iswhotesoiuo  as  food,  it  tibould  not  1^  ufferMfj 
Bale,  lest  wane  of  it  l>e  used  in  feeding  bcea  or  be  iuadveitently  ea 
where  fomging  bev*  niiglit  find  it  and  carrj'  to  their  hivtw  th«| 
of  thix  ditteatte,  harmless  to  other  crcatureit  but  so  fatal  lo  lie«  lit*.] 
good  use  for  lhi.-<  honey  is  to  employ  it  in  uuikini;  vinrgar.  Onel 
one-thinl  pounds  added  to  each  gidlon  of  ruin  wut«'v  or  ^tH 
water  and  allowed  to  fcrnicat  for  three  moDtb»  in  a  wnnn  place  lu 
a  quality  of  vinegnr  quite  oqua]  to  the  Wat  eider  vinegar.  I*ro» 
for  the  free  circulation  of  iiir  through  the  «i.sk  should  lie  made, 
ifl  easily  secured  by  placing  the  cask,  not  complet«ly  filled,  on  itsi 
and  boring  an  auger  hole  in  each  end  near  the  up^ier  Hide,  the  bul 
be  covered  with  cheose  cloth  or  fine  gau7.e,  to  keep  out  inse<'ts. 

Ii  the  honey  containing  the  gernis  is  (o  he  used  for  fwding  lf< 
is  to  l>e  diluted  with  half  ittt  own  (|uaiitity,  by  measure,  of  Hxt«rl 
kept  at  the  boiling  point  for  three  hours  in  n  water  both    a 
within  another  conlHining  water. 

The  combs  from  which  the  honey  has  iH-en  i>xtract«d,  aa  weUii| 
of  the  piece.-)  built  by  the  be<>-i  during  their  four  day. t'' con  fin 
may  be  melted  into  wax,  by  thorough  ImiUng  in  soft  water, 
wax  should  be  kept  liquid  for  48  hours  or  tnngt>r.  to  allow  all  ii 
tio8  to  settle.     The.'w  will  include  the  foul  brood  npores,  wbieh' 
w 
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be  removed  with  the  iinpui-e  wax  by  >icraping  or  cutting  awHy 
'  bottum  uf  th«'  cake.  Tbi-sc  s^^rapingn  sbould  Ixi  buniftd.  Thci 
lo  dL-«pudiijoii  bad  l>etCer  he  made  of  the  fniuiea  from  irbioh  the 
iba  eontniiiiiig  guniia  wero  i-emoved. 
.n  nit  of  Uii»  work  tbe  utmost  care  should  be  cxorciM-d  to  ftvotd  (he 
|>ping  of  honey  ntx>ut  tho  apiaiT  or  the  exposure  of  inipleinent^, 
ptat'les,  or  conihg  t<nieared  with  or  cwntftining  honey  from  the 
ged  roloiiiev.  It  may  evrn  tie  Wtter,  in  order  to  «ire  time  and 
iible  risk,  where  but  few  combs  and  »  com |»a rati vely  small  amount 
loney  are  involved,  lo  destroy  all  of  tbewe  immediately  after  their 
oval  froui  the  hive-.  The  old  hive  and  all  utensils  u^ed  aWut  the 
colony  should  tjo  disinfected  by  washing  in  a  solution  of  cor- 
fiublimate— one-eighth  ounce  in  one  gallon  of  water— and  Htiould 
Twards  t>e  exposed  lo  thi»  air  and  «tiii  for  Momt>  time.  If  healthy 
nies  are  to  bo  manipulated  inimedialoly  after  Iiaudling  diawutud  oiien 
luinds  uf  the  operator  must  ubo  Im  disinfected  by  washing  in  the 
n  just  m«nti<Kic<l. 

a  who  eoR'  lo  try  and  anve  combe  and  brood  should  employ  the 
k«di«l  method  devch>ped  by  the  late  Pr<ifcs.*»r  Che-^hire.  Thi*  19 
ilnined  in  full  in  his  work  on  1k>i>  keeping,"  niid  a  lirief  shitenu'ntof 
Uay  also  Im-  found  in  '"The  Iloney  IW."  Bulletin  No.  1.  new  series, 
the  Bureau  of  Bntomology,  I'nitetl  States  tVjninnient  of  Agri- 
hire.  Nolwithstanding  these  ri'mc^lies.  soiin*  will  prefer,  where 
lllhy  colonies  of  be^s  can  Ix'  fH)UEht  tit  modemte  prices,  to  burn 
KUtsI  becH,  trombff.  and  frameK  rather  than  impend  time  to  effect  a 
c,  and  risk,  as  they  fear  they  may,  the  further  spread  of  the  pest, 
kill  the  bee«  thus  Im,  however,  neither  pmlitabli-,  huniam-,  uor  neees- 
y,  for  if  confined  aa  described  sIhivq  and  B«panit«d  at  once  from  tbe 
ler  coIoiuGS,  tiiifi  work  iiejng  doi»»  at  nightrull,  wln-u  all  of  thf  been 
in  their  hivoft,  the  rUk  of  Kpifiiding  th(-  disoiisc  will  nut  ihercby 
increased,  nor  is  the  lalHrr  much  gi-eat«M'  than  tluit  involved  in  the 
ooval  of  coiubrt  imd  hrt's  for  burning.  And  if  it  he  found  that  Iho 
ja^d  eoloniesare  weak  in  numbers  and  jsecm.  therefore,  individually 
Idly  worth  isaving,  thi^  ncod  not  he  taken  rh  an  excti)<e  for  the  dt>nlh 
tonce,  as  neveral  colonies  may  he  smokwl  and  nhnken  logi-tber 
the  aime  box  to  make  a  single  strong  colony,  the  best  «pieen  of  tbe 
having  been  selected  and  cagc<l  in  the  box  in  such  a  way  that  the 
kers  can  release  her  within  a  few  hours  by  eating  through  candy. 

BEE  PA&ALT8IS. 

.Riong  other  diaea^jti  of  a  ))acteriai  nature  paralysis  is  most  notice- 
e,  although  not  to  bo  dreaded  au  foul  hrocxl.     It  affect^i  the  adult 
onlyf  producing  a  paralysed  condition  of  their  members  and  a 


"HMfl  and  Bee  k^ptOft.''  by  Frank  R.  Cheahirc,  F.  L.  8.,  F.  K.  M.  8.,  London, 
1.  VoL  II,  pages  fiA4-S75. 
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swelling  up  of  their  bodies.    The  disMised  been,  often 

Oth^r  workofte.  Ufic  the  hairy  eovoring  of  thoir  hiKii**^,  iin<I, 
shiny  in  upptsinuiCL-,  niay-vifton  he  j*o«ii  wriggling  away  I 
hU'ett  to  die.     Id  such  cosck  the  working  force  of  the  mffi 
fi-ui)iicntly  becomes  «n  greatly  reduced  as  to  pn>4^]ud»  uny' 
the  form  uf  honey  or  KframiH  during  the  given  ?waMt)n. 
from  which  the  heee  obtain  the  ortginnl  infection  itt   unkmna. 
onr*>  ill  tliu  itpinry,  it.  is  spread  itiainlv  by  tl)(>  e.iitrnncr  itf 
vrurktii^f  into  healthy  colonies,  and  probably  also  by  the  ri»itp 
tx'e»  from  beultliy  colonioH  make  lo  the  dtf)ea.s4>d  ones,  the  laller 
t>eing  NO  weukfned  in  niiniWrs  us  (a  Iw  tinnble  to  protect 
fntin  healthy  bevs  out  on  robbing  expedilionH. 

Orrlinary  pamlynU  may  generally  l>e  cured  by  Htrewing  po' 
>tnlplitir  over  the  tH>nilM,  ImiM,  and  along  llie  top  Imr.i'  of  tbr 
the  pri^caiition  fir^t  having  Iniuii  taken  of  removing  all  hum- 
Thhi  bivod  would  be  kiltTKl  by  the  application  of  sutpbur,  b< 
in  no  danger  whntever  of  spreading  thedij^eajie  l>y  tlio  traui;fi 
or  honey  from  one  hire  to  nnotber,  provided  absolnlely  vv 
the  adult  bees  ha*  lirnt  Ijeen  aliakeii  or  brushed  fi"om  the  coml 
latter  may  be  given  to  healthy  colonies  which  need  strength' 
Another  simple  plan  for  getting  rid  of  the  diseat^e  and  yel 
the  available  sti'ength  of  tlie  alfected  colonies  is  lo  cluae  Ibeir  U' 
flight  and  move  theni  a  mile  or  more,  locatiiig  Iheui,  i 
outside  of  llie  rangu  of  oriicr  Iweei.     Ah  the  hrood  in  thc$ 
remainn  healthy  all  that  in  eiealed  or  even  well  advanced  in  tH 
8tage  may  have  the  boe?*  nliaken  from  it  and  be  dislribut*^ 
n^niaining  colonies  of  the  apiary.     The  U'es  of  the  dii^am^d 
thuH  lieconie  rajiidly  redutwd  in  nimibcrH,  and  jiorenil  of  the 
themxelvus  may  »oun  he  combined,  tim  bcsl  (|umn  l»eiiig  wkrt 
continue  egg  deposition.     Eventually  the  diticased  apiary  hMOlW 
the  removal  of  the  developing  brood  and  the  death  of  tJie  old 
redu(M?d  to  nothing.     None  of  tho  qneeivs  )>hould  he  saved 
any  of  tlie  adult  workers  Im*  returned  to  the  healthy  apiary*. 
vV  combination  of  the  aulphiir  cure  with  the  laitt  phto  on 
that  of  getting  rid  of  the  ditteaae  through  the  i-emoval  of  brood 
fpom  affected  colonie^^ia  really,  all  in  all,  the  be^ft  prth'^tMJure. 
n  fairly  strong  colony  has  hcen  made  up  hy  itbaktng  tlic  adulC 
two  or  more  togc'tlier  iiiid  thi.4  ronioved  to  an  i>«olAt«d  lot-alllj 
application  of  Kulphiir  may  )»■  made  before  any  brood  haMl>ax>n  4U 
ll:  iit  well,  also,  to  replace  the  ipieen  with  a  vigonaiM  one  from 
entindy  unn-lHliyl  lo  the  discHM-d  tiees.     Should  any  mgns  of  to 
cam;  itwiipciir.  constant  removal  of  the  brocKl  thould  \*e  fol 

k    mpnttont^  in  Ibe  preceding  paii^raph. 

I       Other  bnuterial  di&oacHU,  though  exi»«ting,  have  developed 

I  locally  or  have  been  too  limited  in  the  amount  of  injury-  ia 

I  nijjiire  special  mention  h«re, 

L "      
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nfSECT  AMTD  OTHER  SNBUTES. 

fteor  W8X  moth  ( Gaf-t^ri'a  m^toneJia  Linn.) !«  rcgmnlwl  by 
iiliar  with  modern  mothortH  in  Ix-e  keeping  ««  a  verj-  sonoiw 
y  Uj  sui-oess  in  ibis  work.     It  wiis  frcnuentlv  hucIi  wkcn  only  ihe 

iDQinon  black  bee  wa^i  kept  and  tbc  old  way  of  mana^'ing,  or  rather 
islintr  to  lufk,  was  followod.  Hnt  with  the  br-ttor  wtivn  now 
iictJ  and  with  improved  bivct  and  ttu'thod-*,  and  espt'i-ially  with 

le  care  that  \*  now  given  to  hnve  do  coIoui«)t<[ueenl»M  long  at  a  time, 
be  wax-niolh  lar\'M'  an*  no  longor  rcj^rdtni  with  great  concern. 

Soniu  »|i»M'.ifM  of  wai«|w  tako  a  litthi  lioury  ttt  tiun-at^ — nioro  purlieu* 
rly  when  bivee  arc  opened— and  tbc^*  annoy  thn  ))ee8;  others  capture 
nd  eat  worker*,  m  do  also  the  Urge  ant-like  "cow-killer*"  <MutU- 
idle),  and  ceruin  pre'da<?eou'>  tlien  (Anilida*),  true  bugs  (Phymatidie), 
nd  ucuropt«rou8  and  orthopterous  insects  (Utiellulida?  niid  Mantidte). 

ho  larva*  of  certain  Iwetles  (Dennestidip  and  Tpnebrio)  feed  upon 
Ktlltm  and  the  cast-off  ^kins  of  developing  Inrvie  and  pupa;,  and  cer- 
iin  of  the  Meloid  larvw  attach  thenL%lve-8  to  the  bodieti  of  bees  as 
nnLHitrn.  Aula  ( Foronicidfc)  and  cockroui-liee  (Blattidi^).  wbicli  pither 
ftbovt-  the  <iuilt.s  and  )>etwcen  the  quill'*  and  the  to[»>  of  the  frames  in 
Hiler  to  bo  bene6ted  by  the  warmth  of  the  cliii<ler  of  beeti,  xoinethncs 
»lp  themj«»Ives  to  honey,  and  thpir  pro.*(»noe  HnnovN  the  Ik-es  nion*  or 
piw,  .*vjmo  of  the  in.t«ctH  Ihtr  nientionwl  are  only  found  locally,  the 
pradsceouit  ones  being  confined  mainly  to  the  South,  while  it  may  be  said 
Hut  the  general  welfare  of  strong  colon  iei*  is  notoft«^n  niBlerially  affected 
Bor  Ihe  return  noticeably  reduced  through  the  attacks  of  any  of  tlu^ui. 

Spider:^,  toads,  and  lizards  destroy,  in  addition  to  many  injuriovia 
iuBeels,  aliw  some  l)ees.  and  .should  be  tolemtod  in  the  vegetable  gnrdcn 
tacher  tlmn  in  x\\t\  apiary. 

SwulUiWH.  kingbii'dN  or  bee  niartinii,  mice,  skunkR,  and  bears  only 
>cc»»ioniil)y  conmilt  dejirt^lalionri  in  the  apiary. 

Properly  constnictcd  lii%cs  eniible  ihe  Ik-os  to  limit  in  a  great  meaa- 
ire  the  injury  which  ihv^v  vai'wMA  enemies  might  inflict,  and  the 
tvoidance^f  overawanuing,  with  care  to  inwure  Uie  constant  pret<ence 
)f  A  prolifle  queen  and  a  supply  of  f<iiid  suited  to  the  needs  of  the 
iolouy  at  tlie  time,  will  Keep  it  pupulous  and  therefore  in  »hai)e  to  repel 
.ttaoka  or  to  make  good  inoiit  of  the  unavoithible  liwiKe.s. 

KOBBBK  B£E8. 

I^obbing  iis  ?<»molimet(  a  rmini  si-rions  ninttrr,  although  it  very  rarely 
aipl>cn.t  that  a  little  careful  attention  jiif4t  at  the  right  tinii:  on  the  jiart 
jf  the  Iwe  ket^jwr  wonid  not  avoid  all  serioii.-'  trouble  on  this  wore, 
When  liees  tind  nothing  to  gather  during  weathrr  when  they  can  still 
[j  out  they  are  »l^ily  tempted  to  appropriate  the  Htorva  of  weukor 
i|onie<4.  Exposure  of  combs  of  honey  at  »iich  time*  mar  even  ar(;a.sion 
ootnbiued  attai^k  upon  a  good  colony  otlicrwiee  ijuitu  ■ 
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caro  of  itself.     It  Is  thi>n  tlmt  thn  ^niuU*!it  dt^iruelion  eiuiues.  for  s: 
a  colony  will  defend  itself  viguroiwl^v,  Hiid  :i  |)il(-))«^  Ixittli'.  with  per* 
hftp:^  fifty  or  Sixty  llioiiAiLnd  Aninzun-s  lui  i;ither  nidc,  It-ftvc^  tbu  j^ro 
literally  strewn  with  dead  iind  dying. 

If  tlie  invaderH  t-t)nqiiftr,  every  dr<»p  of  lioney  is  taken  from  tlio  few 
vanquisbod  that  arc  likely  to  Iw  stiti  alive;  and  in  turn  the  df--i]x)ileri 
invariably  tij^ht  ninong  tbcMneelviis  as  to  the  portscssion  of  thd  honty.i 
When  the  robbinjf  takes  plaoo  during  the  absenoe  of  theownor.  tli««)o-i 
ditioii  of  the  robbed  colony  may  not  attract  imniediatn  attention,  and 
duriu^  warm  weather  moth  larvffi  gain  full  poisAeasion  of  Ibe  coidImi 
within  a  few  days.  When  this  condition  is  obporved.  the  whole  damage 
is  very  likely-  to  \ie  atti-itmted  to  the  moth  larvie.  Coloniei!  thnt  harg 
l>eeu  iRftqueenlcsK  for  Mttine  time,  and  thoe^e  weakened  by  disea&eorbf 
overswarniiti^,  ari«  (m[MM'bil  iiiarks  fur  hucIi  atlat-ks.  Of  ftotirsi*  ib**e 
defectxnhould  be  remedied  wht'ne.vBrolwerved,  but  meanwhile,  if  legiti- 
nrnte  Held  work  i^i  likely  to  be  interrupted,  OTory  colouy  ithould  be 
atwiatf^d  in  prolec^Ling  it-^tdf  ugiiiiiKb  osHault  by  having'  ittt  hivi^  luade 
secure  uiid  the  nntruiicc  »uch  u  narrow  pass  as  tu  enable  a  fi'w  work 
to  repel  attack  there. 

Should  robbers  get  well  started  before  Iwing  ob«er\"e<i,  the  ''nt 
of  the  hivo  should  bo  narrowed  at  once,  and  wet  grass  or  weeds  may 
thrown  loosely  over  it,  or  a  pane  of  glaxs  may  be  stood  against  the  fnmi 
of  the.  hive  in  a  slanting  manner  to  confuse  the  intniders.  In  oxtremo. 
cttitea  tbo  attacked  coloniea  may  bo  removed  to  a  («llar  for  a  few  dava,, 
pleuty  of  ventilation  being  given  during  confmemrnt,  and  a  now  looft' 
tion,  apart  from  other  uoloniee,  selected,  on  whirli  liicy  arc  to  be  placed 
ju9t  at  nightfall;  or,  instead  of  putting  tbcm  iu  the  <.-«Ilar,  tlioy  may  he 
taken  a  toilo  oi*  more  away  and  returned  only  when  the  danger  btt 
piused.     With  these  pi'eeautiom^.  little  lo)«»is  tobofeare<d  un  tbisscorv. 

Id  general,  the  intelligent  owner  who  gives  careful  attoution  to  cer- 
tain imporlHut  points  in  bee  management  finds  that  he  ver>'  r&ralyllHl 
disease  to  contend  with,  and  that  the  reduction  of  proBt^  through  tiiB 
depredations  of  bee  enemies  i^  not,  in  mo^t  parUt  of  the  Uniutt,  a  deri- 
otu  discoui-agemcnt.  Altogether  it  twems  to  the  writer  that  the  rida 
in  tbei^u  dintrtioni?  an;  even  b>sH  in  lien  keeping  than  those  u.^uHlly  uxt 
in  tint  keeping  of  other  anlimiLs,  which,  like  bee«,  are  li'gitimiit(!l,r 
made  to  contribute  to  the  wealth  of  the  individual  and  of  the  oalioc 
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LSOISLATIOH  APFECTIHO  APIAKIAN  IinERESTS. 

Many  Statoa  buvo  in  reoent  years  passed  laws  having  for  their  pnr 
po«e  bbe  era«li<'ation  or  suppression  of  contagioutt  diwa^HS  among  lMf». 
State  and  county  in.tprt'toi's  hava  been  Hp[K>inU)d  under  llic>«4(>  Inwt, 
whose  duty  it  ik  to  go  about  and  axcertain  where  diwuHed  eolonlef  dl 
beos  are  located,  and  rcctmnucnd  the  tn'-atnicnt  to  be  given,  or  in  soiM 
CU$S  to  curry  out  thin  treatment,  even  to  the  complete  dent 
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or  apinrics  wht^ro  tho  viruloncci  of  tlio  Httack  focms  to  wnr- 
'Jt.      WliPi-o  thcsp  Inws  have  liocn  coniwientioiwly  »iKt  «ncr(ifiti- 
'oxociib>(l,  much  liAs  Won  arcoinplUhcd  toward  freeing  tht>  apia- 
of  the  given  State  from  dihease. 

States  hnv*"  imssed  laws  making  it  a  misdemeanor  to  spray 
trees  during  the  time  of  hloseomlng.  since  thereby   l>ees  are 
.,  and  besides  the  injury  to  the  itpiuritit  the  poltination  of  the 
blOB^ODW  in  >((>rioUHly  iulerfvriHl  with. 

tVfl  ttg&imit  the>  sain  of  adtillt-rated  guodii  an  genuine,  known  i^iiii- 

•8  pnre-fotKl  lawK.  an*  in  ojMiration  in  some  of  the  Stalf*^,  and 

bee  iu:*pect<n's  or  Iwe  kuc|>er»  liavt!  taken  the  [jainit  to  liavo 

l»w.t  Hppltfd  to  the  marketing  nf  honey,  a  cberk  bus  lKH*n  put 

tbc  Helling  of  adultemted  honey  In  the  liquid  form,  which  hiut 

practiced  to  n  greater  or  less  ftxlont  and  »lill  oecare  in  some  of 

markot<<>. 

lenil,  the  rights  of  beekeepers  to  own  and  ciillivute  bees,  either 

the  liniit-x  of  rities  or  on  farnm  adjoining  thw«e  devoted  to  grax- 

uid  general  !<tock   raiding,  ur«   becoming    inons  clearly   defined 

igh  cleciKionsnf  r<ui>reme  and  county  coui-t».     In  thiK  connection  the 

I  of  the  Nnliinml  Ili^c- Keepers'  AMsoi;iation  hIkmiUI  rrceive  mention. 

lis  orgnnization  is  in  no  senile  a  trades  union,  but  him  for  it^  purpose 

3efein«  of  iu  luembers  ugainut  unjuat  attacks  upon  their  tegnl 

ts,  the  suppri!»flion,  in  ko  ftir  as  possible,  of  the  sale  of  ndultemtcd 

ly,  the  securing  of  legislation  for  the  protection  of  its  membtira 

favorable  to  the  genenil  advance  of  the  industry,  a*t  well  tu  the 

auination  among  its  nieniberii  of  advanced  ideas  in  ))ee  manage- 

it  Bod  information  regarding  the  marketing  of  a]»anaii  products. 

membership  fee  of  one  dollar  per  annum  entitles  every  honey 

davcr  to    nicnilwrship   and    particijmtion    in    nil   of    Llie   >)eneliu 

riemted,  us  well  a-s  to  the  published  report  of  the  Hiinunl  conven- 
beld  by  the  association.  The  memlH>rship  numbers  nenrly  '2,000 
ibe  present  rime,  und  the  intlni-Dre  of  this  large  ImjUv  oF  intelligent 
BBsters  is  already  Ixjing  appreciably  felt  in  tlic  general  advance 
le  industiT  in  this  country. 
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JOtTEKALS  TBEATINQ  OF  APICTTLTUHS. 


fi  m  matter  of  general  information,  the  following  list  of  jonrnals 
tiog  to  apiculture  is  given.     It  comprises  all  those  publi»ljed  io 
country  at  the  present  time. 

)•  AnieTicMi  Bee  Jonriul,  Chica^a,  III. 

^astngs  fn  H«e  (.'ultun*,  Mmlina.  Ohio. 

|e  Bee  Keepen'  Rtrview.  Plint,  Midi. 

W  Auifiian  Be«  Keeper,  F&looner,  N.  Y. 

U  Prt^rcMivo  It(«  Ki'cper,  Ilinginnvillo,  Mo. 

ianttem  Bee  Journal,  KiiitntlriirK,  rat 

te  Rural  B«e  Keeper,  River  Falls.  Wie. 

M 


FARICEBS'  BULLSTXHB. 


The  (anoirii||:ii1b>1kt  of  tho  Farnirm'  DulVtim  aviulablr  fw  diilributian.  showincj 
niiiiiliriuul  t!tlraf  mcli.    CofiicM  will  bvw-ni  loKny  BddPMaOD  ■i>pliaiLu>»  idkd;: 
K^pnsn-nlnlivv,  i"'  IIhIc^hI'  in  tVngivus,  or  lo  llir  Snri»(«fy  of  AgriVuIUin!,  W« 
D.  C     Ttl«  tniixiTiC  niirnhi.-rf  Iuiti'  Ih>i-ii  dwcoiilinun],  Innii)!  ntipprwslrd  liy  Inltir  M 

So.  It.  trfjnijiiliuiua  I'lunu.    No.  ZZ.  Ths  FtmUnjE  ol  Finn  .Vitinuls.    No.  .■«.  iluc  t'holmi 
gwlno  l>tirue.     So.V,    PfwniiU:  lliItiiFVknd  I'tfS.    No. 37.  Flut  lotftMlaitd  FfbfiT.    K<i.«.  Wl 
Ann  ttnw  In  Kill  Tlirtu.    Nu.  9.  Sourliijt  and  OUisc  chanim  lu  MUk.    Ho.aa.  tirapr  U1mm«j 
th*  l>aDc  Cout      S'o  Jl    AKallu.  or  l.tiMrn.    Na.  .U.  fillM  uid  Slkce.    No.  S    PmAi  OiD«t« 
kukel.     Xo.  }<.  UraU:  Cirinpcslllou   nntt  Cuukliifl.     Ko.  IS.  TvUlo  Culture.     Kt>.  OS.  {.'otl«B 
uuJ  lU  I'roiIuL'la.    No.  3:.  KHnrl'oni:  riitiiirv' uiM  I'ltmi.    Mu.  M.  Siirayiiuc  (•>' Fnill  niMaa 
30.  (Mon  Ciillure.     No.  tl     Fnoli:  Cnrr  iikI   I'n'llnit.     So.  ti.  V»b>  Alxnii  Mill:      V',  (1 
Dli[wiil  cin  Ills  Farm.    .\ii.  It.  CiiriiitiiTL'liil  h'Mliltii'ni.    No.  4(>.  lDb«cu  liijnriou-  ' 
No.  IIS   irriiutlo'i   in   lliinfrt  f.'llmntn.    V...  (",  Ttiswi.   Afffctlng  lli*  Cotu-n    r: 
UBniirliuc  of  I'iKIiiii.     No.  ft.  Hlinii  Fn^ltiii;.     No.  :*>.  Si)ri;hiiiii  <■  »  F<>nK«  rro)>.      -- 
VarlctiM  ol  rhlp^n».    Nf. .«   The  S'luuf  Bwt-    Nn  .M.  .'JiMiif  (VmwMi  iitnU.    \n    ■.■    i)„ 
llfftl.    Si>.U.  Kipoilineit  Slull'fU  ^^'<l^k— 1.    No.  6*.  UuiUr  Uaklnjcf"  ll>v  Fnnn.     .N'o.  U  Tlvl 
Bmii  k<n  F(inci>CtU|i,     Ni.i.-'«.   Bnr  K<ij|)li«.     No.fti.  Mtltioilnif  Oillnii  Tiiti«i-n.      N.i.  (I,  At 

nii'l  i)<'<«v.  Nu.  a!).  KtiintliiK-iit  ^^tnlioii  Wark— II.  Nil.  M.  Urk'I'inK  hiiiI  Fatlum.  No  »  Tttl 
DInvt  i<t>l  of  ihp  rAMiii».  No.  m.  I':xf>(>rfmi<i1t  Htatlon  W^rk— Itl,  Nn.  n).  lattrt  Rw«iitM  <<II«I 
Graiii-  No.  n.  K*a0i)t[^  Iri  Bivf  Kiuduclluci.  No- >?.  CHtllc  Rani[nt  «t  111"  ^lUUivnl.  .^Q.%f 
Kt[>pnini<nt  HtAlloii  Work- IV.  Ka.7i.  MIIIe  u  KiumI.  No.  T&.  T&r  tlfmln  Kmiiu.  N«,  T;.  n<| 
LtitiliiB  ■>(  S(.U,.  N.).T^  F. xi-rrimviit  SuUwh  W...rk  -V.  No.Tt.  ExiictLnivnt  l^UUm  «■ -rt  VI  ' 
Ni'.  •*>.  Tliti  Pi'BCii  Twlfi-r«vifr.  No.  SI.  iVira  ftilnirp  in  llin  Hmilh.  No,  n.  Tb*  niltiii*  n 
N.i.sa,  ToliKiiv.riolli..  Vo.ftl.  Kii»trl(uonlSl,.tl..iiH..ik— V1J.  No.  Si.  FUh  fti  F-inl .  V. 
riilMtiiiiiM  PInnu  N'l.NT.  KiiMirliiiiiTiT  ^<tall»ii  Wurli—Vtll.  Nu. W.  Alkali  t-amb  \i 
[ma.  .S«.(l|.  rutatiiDliitaaiHBllklTTiwtlili'iil.  Sn.lK.  l^Uicrfiiii-iit )1tatl>in  VVurfc  IX.  N'n 
na  I'lma.  Ni>.  IH.  Tlip  VrgcWil'Io  (Inrili'ii.  Nu.*!,  Oowl  kntiU  lor  Tanarn.  No.  S«  HitMnfi 
tor  Mutlnn.  \a.  DT.  Kxparlmpnl  Klatton  Work— X.  Na.  Oft.  MlgeMllnH'  '«  ^foutlmni  FanBrri. 
W.  Iiiaivt  I'livrntn  ol  Shu-ii  Tnt*.  Sv.  IW.  Rod  RslnlnE  tn  ilit-  i^ouili.  So.  lui.  UillrU.  H«.l 
KoiitliiTii  Koragi'Ma.ntii.  No.  IM.  K  xpnrlninn  I  Station  tV  or  k  XI,  No.  104.  NoUBnnFmtl  S*l 
Ki[«'rliiifi>(  tJlMtluii  \V<.rk  .\ll.  N'o.  1M  tircvl*  ot  tuiiv  I'uitlc.  No  Kff.  BiifrtiiMKl  MH 
Wort-Mil.  \ci.  I(H.  SnlttiiiitliM.  No.  IIM.  Famnni' K*u<lliiii<'OTiinai-  .\».  110.  llknt'UlluMllll 
llnltislSIutii.  No. Ill  Fnrnnir»*Intff«l  111  flood  f,-«!.  Sn.lK.  Umwlaixl  llH«<]  UakMg.  Sfct 
Tlir  Aiii.liMpinl  Unw  lo  (irnB-It,  N'o.  11*.  Kiprrllnriit  Motion  Wolk-  XIV.  No.  il.i  nofiOtfm* 
liilirnitiliL  Ka,  llr>.  Irrlcullon  In  Knill  iltoving.  No.  Ilx.  <lnir*  lirowlliK  In  tl>r  Soulii.  >>4.  IH 
Hilnrlrni'iii  Elation  Work  XV.  No.  l.ti.  IimctO  .\llw:iliia  Tol«c>;o.  No.  Hi.  Ilcaiif.  I»»ii» .  aii-J  ■  i«t 
I.fVtiinHiu  fooil.  Nil.  Iz;.  KiiJFrlmciiit  KlnLloii  tVorli  Xv'l.  No.  IZI.  I{«l 4'lDVrr  Smi  InLirrralia 
for  I'lmhuacri.  No.  tSt  FTijicrlmi-lit  Sutlon  Work  ?iVil,  No.  IZiV  ProtottlMI  ot  Fo<^l  Fcltiic*] 
from  Injiirloiii  Triiiwrxiiim.  No.  131.  Itxcilt^l  »'ui;irr«ll<>i»  tor  Fi.mi  BnltdliiBt.  No.  177.  Ifl 
tiiit  litirclid<lr>.  No.  la*  K(!|!»ondT!lrtr  ll»«»»foo<l.  .VIo.  12).  H««M  PoUlMii,  No  IJl  Ik 
hnlil  Train  tnr  D'fliTtion  nl  nlponiafirurlilc  nnd  Hi-liiivatrd  Bullet.  No.  llti.  IiikpI  FDftnIn  «<fl|Mj 
Ini!  H'luwI.  No.  kll.  Kiliortmrnt  Mnllon  Work  XVIII.  No.  Ul.  Trv  PlanllnK  ■»  Rut»t  I 
tltmiml*.  No.  l.L'i.  l<i)r|riiiiiiiflniTrUiiiiufaciiire.  \(i.  llta.  F.nnh  lloailB.  No.  l:l..  Thn  Aitfanl 
Nci.  m.  I  rhviUoti  III  Flrkl  iind  Uiiflcto.  tin.  VJa.  KiTimor:  .\  tlruiii  lor  the  yroilarlil  lloeioni, 
i*n.  I'Ioouoi-Il-'I rowing.  No.  141.  foullry  KalMnfl  on  ilir  Fiitm.  No.  IIS.  PrtnHpIca ot  Nutnifcaj 
Nutrilivc  \  Hint  of  KoMl.  No.  US,  Ttifllanitonuillou  ol  llwlaiid  Iiolnr  Catllr.  \a.  111.  Ki 
StAlloci  Work  XIX.  .Vn.  lU,  Carlioii  illaiilrbiil  at  an  InoHUrl-Jv.  No.  \W  Iivtrc^li-i.tia  ani  1 
ehlfOi  .So.  li;,  WintiT  I'ojiiiCD  rraiB  lor  llir  ^'iilli.  No.  IH.  Crlrrj  liiltuir.  No.  H«,  i:xr 
SUllon  Work  XX  No  l.'«  r.twiflne  Nfw  laml  No,  IJI  rialntnc  tn  thM^ooth  No  IS?  I^fl 
la  i.~atllc.    -No.  li.1,  orrliaril  Jincml™  In  llic  l*»cUlc  North"™!.    No.  l.M.  Ttip  lion  ■       ■ 

Preparatlou  anil  tare.    Sii.  l^^.  Ilov  lit>i«i<l«  AITrcI  aeallli  in  Rural  I>litTr1t*li>.     N. 
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MILK  AS   FOOD. 


nrrEODTTcnoF. 

quart  of  milk  coulalns  about  Lho  »&m«  amount  of  nutriment  aa 
ijimrtern  nt'  a  iintnid  iif  beef,  Oiimoly,  aliout  i  ounces.    Six  ounces 
wonW  likcwiwo  aiipply  not  fur  fmm  -I  ounces  ot  nntritivo  snb- 
To  put  it  iu  aiu)tlter   wiiy,  iibtmt  one-ulglitli  of   tliu  vbole 
igiifc  of  the  milk,  oue-Uitnl  of  the  beef,  bikI  tvo*tiiirtI»  of  llie  bread 
•ittb  of  iictnally  nutriUvo  ingrwlioiita.     The  otbcr  tMivrii-cicbdifl  uf 
milk  iiii<l  one  till ril  of  tlie  bresd  ore  water,  trUile  the  t^o-tbinla 
ho  meat  which  is  not  actual  nutriiueuti  is  mainly  water,  but  ooDsIxtii 

t  of  l>une. 
>at  wliile  tlie  qunrt^  or  2  iwaiidtt,  of  uiilk,  tlio  i:^  ounces  of  beef,  and 
G  ouucca  of  brcHtl  all  Bnp)>]y  liko  ainounta  of  natrimetit,  tbd  nutii- 
valiieH  are  not  exactly  tlio  Mime;  in  other  m'ords,  they  would  not 
equally  usefn)  for  food.  Either  tho  milk  ot  the  bread  eatea  alono 
Sld  make  a  better  bahiiicrd  food  fur  man  ilian  the  meat,  beiauso  it 
taftin^  lliu  did'erciit  kiii(l.<  of  nntritivo  insTU<Ii(!utK,  or  nutrirnts,  in 
iporttona  ntoro  nearly  adapted  (u  supply  the  vants  of  the  body  tliao 
lie  c:ise  with  ihe  nutrients  o(  the  uiuat. 

lilk  contoiutt  all  of  the  ingredients  needed  for  nnurifihment;  tliat  in, 

tmiake.t  tlio  materinI.H  whioh  build  up  tlio  body  and  keep  it  in  icpair, 

alao  tlioiie  which  fiupply  ic  with  fuel  to  kc«]>  it  warm  and  to  furnish 

Rnimiil  machine  with  the  power  needed  to  do  its  \rork. 

!be  couiponitiou  of  tuilk  and  ollter  fiKxl  materials,  tliu  kiiidK  and 

kovoteof  diflereiit  iogi-edients  they  coulaiu,  are  fonud  by  ana)y»is 

tba  dipmicftl  laboratory.    lint  (Mioeo  analysig  in  a  st-'parution  ii.to 

Ifclituent  partH)  a  nm^h  »tiH]y.<;iK  iif  milk  in  made  in  the  dairy  and  in 

Q  biu-heu.     When  milk  stands  the  cream  risen.    Thin  cream  <xtns!st3 

Ibinuto  purticl*28  of  liit,  riunoiindeit  by  c-iBeiri  and  other  Knbstunccs. 

e  cream  is  put  in  the  ehnrn  and  shaken,  and  tho  f^lobnlcij  of  fat 

ftber  toja'ther  as  butter.     'I'his  Kepitraliou  of  the  butter  fat  is  a  partial 

laalysis  of  tlie  milk.     When  rennet  U  added  to  milk  it  is  enrdkHl,     The 

*lDeut  of  lliu  nmuet  causcA  tho  casi^in  to  ooa);nlate,  ftirming  the  curd. 

ia  Ik  |iut  in  the  ctieec^  prw8,  the  liquid  is  preaMd  wit,  end  t1i«  cnrd 

BbABgod  to  cheese,  which  ctuitainN  the  csis^jfii  and  with  it  far  :ind  rjther 

tterials  vhidli  wut-u  iu  Uio  milk  aud  were  entangled  or  indoeieU  in  Ibo 
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eoftfralated  caaein.    The  wliey  fl-om  wliicli  the  ciii-d  has  been  ttej^a 
cotitainft  a  kind  of  suj^nr,  whii-h  ta:!  in  its  turn  Ue  separated  froiu  I 
lluid,  niid  I^  pruimrcd  coinmcriiiilly  tind  ttotd  an  mtik  sii^ur,     AHerl 
sugat  liaa  Wen  mnovcd  thrro  still  reuiaius  in  tbe  lailk  LousidetoUa' 
amounts  of  lulncral  cutnitouiids. 

If  lit  the  outset  tlie  DiUI:  hnd  het^u  liontod,  tlio  nater  migbL  have  Iwen 
evaiionited  iind  tliocjkwiu,  Tat,  stii^ar,  iidncnil  tt»lk«.aiid  ot1icriti»ti.Tb1i 
would  bave  rciuaincd  as  tbo  milk  solids.  These  together  luuko  up  i 
uiitrieiits  of  tho  milk. 

'VVIiuu  milk  in  u.K«d  for  food  tlio  casein  and  nlltpd  conipmindt;  f( 
tho  body  for  bulUltug  imd  repair,  aud  nns  iilso  usetl  for  fuel.    The  I 
nod  sugar  nre  tho  chief  fuel  in^frcdieotfl.    The  mineral  comptiuads  i 
informing  tissue,  nnd  bave  otiier  nses  as  well,  buttb.^yftrencodl^do8 
in  toiiall  qtiaulitii'H. 

The  valuo  of  milk  for  Donriabmcnt  is  not  as  well  understood  as  It 
shoiild  be.  Slany  people  think  of  it  an  a  Iwvprajre,  rather  than  a  (ocA. 
To  Qiidcrstond  its  natritirc  ralne,  nnd  how  it  compares  with  other  i'M 
matoriiiitt  in  this  r«^rd.  we  mast  cM>u8]deT,  brledy,  the  nature,  coiui<osi- 
tion,  and  uses  of  food  luaterlals. 


POOD  AHD  ITS  FUKCTIOHS. 

Food  is  that  which,  when  takou  into  the  budy,  buiidd  njt  Ita  tliuat* 
and  keepa  them  inrepairor  whlchiseonitamedin  thobody  to  rieM  ioTit 
and  hoot.  It  is  ascd  to  form  tho  tissaes  and  duids  of  the  iKidy,  sncb  nt 
moscle, blood,  l»nc,  and  brain,  loreiiair  their  a-asU%  und,  if  inexwssul 
tbe  daily  refiairements.  It  may  be  stored  (u  the  body  for  future  coawiipp- 
tioD.  The  material  thus  stored  Is  priucipally  fat.  When  food  or  My 
tissnc  is  coDsiimod  in  tho  system,  the  eucrg'y  whieh  lay  latent  Ibcrcjo 
bccomea  active  and  manifests  it«ctf  in  the  force  or  boat  rvqnircd  for 
tlic  various  bodily  uses. 

The  best  foods  oro  those  \f-liicb  perform  their  function  in  the  mMt 
tboronRh  and  eoaipleto  nnuiucr;  that  ik,  with  as  littlo  waste its  powihle 
and  with  the  best  physiological  results.  We  usually  judge  of  the  valao 
of  a  food  by  several  different  BtaudanlH.  Thiin,  it  mast  I>f  digestiWa 
aiid  piiliituhlf,  funiish  the  iM{:i-ediuuts  needed  by  the  system  in  proper 
anionnts,  and  be  reai^onably  cheap. 

Some  foud  materials  contain  inedible  portions,  such  as  bono,  RhHl, 
Bkin,  etc.    Ttio  edibhi  po:1ion  of  foud  materials  ooasLtt^i  of  water  and 
Bome  or  all  of  tlie  four  clasps  of  natricnts— protein,  fat,  carbe 

fdrntos,  and   laincral  matter.     The  protein  cunipouuds  are  those 
rtllcli  contain  nitro^n,  aud  are  neec.<Kary  for  the  repiilr  of  old  and  tliS 

lilding  of  new  tlitsue.     When  in  excess  of  what  is  thus  needed  thiqf 

ly  be  himply  barncd  to  produce  tho  required  force.    Body  tisaae 
ilieu  broken  down  also  yields  energy.    Fnmiliar  esnmples  of  prot^ 
I  lean  of  meat  and  fish,  white  of  egg,  casein  of  ndlk  (aad  clieeae),  aodl 
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'at«n  or  wheat.  Tlie  fats  and  carbotiydrntofl  are  ii^^HHv>tirc«  of 
IfBUcr^T  o^  foTt.'^.  Fat  is  found  iu  fnt  mciitti,  lai-d,  fat  o^mf  (buit«v), 
Mil  oils— Kuch  as  tiliv*-  uil.  SUiiTlit's,  sujjors,  and  wooily  fiber  or  cullu- 
lose  form  the  bulk  of  tlie  carbohydrateti.  Tlit-  pi-oleiii,  falx,  and  corbo- 
nydnitr.s  iire  alt  nrganiu  snbstAitci^H;  tbiit  is,  ticy  van  be  burued  with 
be  IbrmutioD  of  vartoas  p;ase8,  chietly  carbon  dioxUl  and  Mooter,  Icav* 
ifl  no  Aoltd  rojitdue.  The  tniiieral  luattcre  will  not  biirii  und  aro  left 
iliiud  \Tbeii  org-,iiiic  miitter  is  ignited. 

The  Rinift  fiimiliar  mim-ml  i»iiii|)tiiiiidi  in  food  urc  porhnpa  cnlcium 
nho.'^idiute  (bone  phosphate,  or  phi>i>phaC6  of  lime)  and  sodiuiu  olUurid 
Domiuou  salt). 

la  nrdvr  to  have  imino  meiiHiire  fur  c^xpiesxiiig  the  aiiiniint  of  Lent 

bat  a  givoii  aub.st«tice  is  oitpiible  of  ytoldtii^,  the  (.utorio  in  tal;cti  as  n 

nit.    Koiiglily  t<pi-akiu{;,  this  h  tht  auiouitt  of  heat  re(|uir«d  to  raise 

be  temiwnitnre  of.l  poatid  of  water  4  degrees  Fnhix'nheit     One  pound 

>r  (tujj^HF  vr  Ktarch  wuidd,  If  burned  mid  all  tlio  heat  utiliKi^d,  vnht) 

^SiH)  poDnds  of  water  4  degrees  in  tuiii])erHttire;  or  it  woiitd  rdi»Q 

^Aih)nsof  vater  from  the  freezing  point  to  the  boiling  point,  hut 

fcrouhl  not  csiusu  it  U>  hoU. 

[     The  fuel  value  of  a  pound  of  protein  as  it  is  ordinarily  burned  in  the 
DOtly  i5  \«ry  nearly  thu  tunui  as  that  of  a.  pound  of  curbuhydrates,  hut 
puts  have  a  fuel  value  '2\  times  that  of  proteiu  and  cuibohydrutett,  or 
:,220  ealovios  per  i«)and. 

coaiPosnioH  07  mile. 

The  chiuf  buJk  of  milk  is,  of  courHf,  mndc  tip  of  vrater,  the  nmoQut  of 
rbiuh  may  vary  ereii  iti  oi-diuary  unodiiltcrated  milk  from  IK)  per  (x^nt  in 
i  very  po^r  product  to  81  ^Kir  cent  iu  nn  unimunlly  rich  milk.  The  cor- 
e^pondiog  solid  matter,  or  ''total  solids,"  varies  ft^m  10  per  ueiit  to  IG 
percent.  Tills  itotid  matter,  or  ''total  nntrivnt^t,"  tsiiiado  up  of  protein, 
hitHf  carbohydrates,  and  mineral  iniitt^r.  The  proportion  of  these  Tary 
-Vitbiu  certain  limits;  but,  roughly  speaking,  one  twentieth  of  the  total 
loltds  are  lainernl  sahKtauceM,  one-fourth  prutt^in,  throe  tenths  fat,  and 
four-tt'iiths  c:irhohydrale3. 

The  pn>t«in  compotuids  of  milk. — The  principal  nitrogi-mons  compound 
of  millc  is  easoin,  Thi«,  when  the  milk  in  dnivn  fVom  the  covr,  ie  in  » 
form  which  is  called  caseimtgen,  hut  uudergOL's  changes  which  bring  it 
into  the  form  of  casein.  Tor  convenience  it  is  here  referred  to  iu 
all  it«  forms  ntt  casein.  In  ehunmnil  comiwaition  the  ciu^-in  differa 
from  the  other  protein  compoutids  of  milk  in  (hnt  it  contains  both 
phosphonts  and  sulphar,  Bostdcn  the  casein  there  is  a  certain  anioant 
of  albumin  preoent,  called  Inirt.  albumin,  or  ulbuinin  of  milt.  This  is 
more  or  tcsa  Bimilar  to  tho  albcuuiu  which  occurs  iu  blood  and  in  white 
of  egg.  The  qnanttty  of  albainiu  is  very  mnch  smaller  than  that  of 
Abe  osBein,  being  on  the  average  about  oue-seveuth  of  the  total  protein. 
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TbPTV)  »rA  oUier  nlti-ogvuoun  nubetancen  oecnrrin?  in  milb.  bnt  is 
iiii:;uit.  'iiiaotities.    The  xotnl  prntPin  of  milk  pIi-  ^arr 

great  ilcgTVO-     II  will  avv-rayo  not  far  (rum  3.3  j  :  ;  i"  tV« 

milk,  or  aboat  25  per  cent  of  tlie  total  solidR. 

Th«lU»or  milk. — Tho  fot.  (if  milk  iscotntncrrialty  tLr  iiwhI  i 
ita  GttDMita>-uts,  mu^s  it  is  the  soarcc  of  bvitti-r  and  enters 
into  tlic  fom position  »>f  cheese.    Cbcmieally  epealtinK)  il)«'  f*' 
or  buLtur  fut,  us  it  is  niorc  o'lrn  railed,  ctmsists  of  sevml  iliffi 
fiktA.    TIio  chief  f>(  tlies«  iiro  tbo  s»nie  futs  th^it  m»ki;  up  tit  bolt 

t  uicaL  (lallovr,  l.trd,  etc),  if*  well  a»  many  v  fntfl.   Ttaf 

«IIed  ttteanu.  pulmitiii,  and  ok-in.    Ito,-^idi's  t.i.   i  :..ice  Ats  t 

liPFK  ill  smaller  nmoiiiits,  but  f)f  oinxideniblu  tnipDrtaDcer  HtBc« 

umi  that  LIiu  llavor  and  aroma  vf  the  butter  la  dne.    The 

L  ill  milk  vnrit-a  widvly,  tUo  amount  in  noroial  milk  de|)«Bdii 
r'tiriouK  coiiditinnH,  Mmo  of  which  aro  tnentinnnl  bryood.    Tim 
Sof  fat  shoiilil  mtt  fall  below  i  ]>cr  rent,  S'^d,  ex<ppr.  in  unmw; 
milli.  will  not.  ex<.-e€d  •'>  ]>ei'  rent.    (Uiod  nnadiillcrated  ii>i]k  from 
of  nell-fiilcowKshotilJ  awrafro  not  fnr  from  4  iicr  ccntofbtittct 
nboaC  -U  per  cent  ul'  the  tut:d  sulidn  of  the  niillc. 

Tfea  carbohydr&tei  of  buUl — The  chief  (vuqmiind  of  thL<  cluss 
occnvs  in  milk  is  iM^tose,  or  sagar  of  milk.     Milk  Etiigar  is  » 
clK-tnical  composition  to  rano  sugar,  but  is  not  nearly  ba  nvrttt. 
Iitrgely  i)se<l  by  pbyHiciiius  and  phannaciHlei  as  tJif>  basiH  of  pomlen 
pills.     In  ainoiiiit  it  ran{i;es  from  4  to  0  per  tent,  but  ou  the  at 
mny  bo  caid  to  be  5  pi-r  cent,  of  the  milk,  oc  about  3^  [wr  ■■■■[it  ufl' 
total  twlida. 

Tlieie  i«  a  roTHldGrnblo  varijitloii  iu  the  contpofiltion  of  the  luli 
dilfcront  nniinnls.     The  richest  milk  nppi-ars  to  coino  fvvm  the  ih'fr 
XXM>n'Rt  IVum  the  bone.    Ilumau  milk  Is  richer  lu  sagor  and  pcorci 
protfiii  tb;in  v.ovt*n  milk,  but  the  fool  Talne  is  aboat  tbft  same> 
filcts  arc  brongbt  mit  in  the  follon-inff  hiblo: 
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jfee  color  nnd  npaqiKnesa  of  milk  are  rine  mniols-  to  gtolmlw  of  fat, 
■b  are  xerj  minute  nud  almost  tinmberlcsA.  Tbese  are  held  la  sas- 
Bh)n  fn  the  liiimd  in  tli(>  fijrm  of  nn  i-niiilNtoii;  but,  khicp  ttirjr  .ire 
ter  than  \vat«-r,  nfter  ttio  milk  has  stood  fur  some  time  t'ii?>'  grodu- 
I  tbo  to  tbo  aarfaec,  and  tlias  ncciituutattug  form  tli4>  creatu.  The 
tDii  of  thn  sepamtur  is  on  the  same  jirinriplo,  only  iji  tJiiR  case  tba 
flfior  iMiiiioii  of  inlfk,  !.  t*.,  tin*  wali-r,  ciisdii,  iiiid  sii^ar,  are  tlirowa 
KT  from  tLe  center  tin  poiuible  by  tlie  ntpidly  rotating  niactiitjef  >iud 
tleht«i*  cream,  being  thus  forced  to  the  ceutcr,  can  be  drawn  off. 
lien  tnilk  lia-^  tttood  for  KOnie  time,  the  milk  Ktigar  iindergo(»  decNim* 
E;Joti,  whereby  Iiirtit;  acid  in  foruicd  and  the  milk  becomcB  8uiir. 
ampanying  tliis  sonrinc  of  milk,  there  is  a  change  in  itsconsist^cncy 

it  becomes  tlitcic  or  L-urdlcd.  Tbo  same  cliaii(^  can  he  brought 
t%  by  tlio  addilioti  uf  an  ucid,  viitu'<;ai-  fur  example.  If  inillc  thua 
lied  J8  neutralized  with  »omo  nlkali,  such  an  limewatcr  nr  snria,  the 
1  in  rcdlKSolvod.  Atilk  iH  also  curdled  or  couKtilutcd  by  rennet,  and 
3urd  thas  pro(luc«l  is  utilized  in  the  n):iimfactu»  of  chce?«.  Tbfs 
1,  unliko  that  of  ordinary  sour  milk,  is  not  disiwilved  by  the  addition 
Imt'irut«r  ur  soda. 

scutu  rorms  upon  the  surCaco  of  mdk  when  it  is  boiled.  This  [b 
3ably  due  to  tho  coii^ulation  by  beat  uf  tho  proU^iu  of  the  mftlc, 
tfly  i&s  albumin,  but  perhaps  to  a  sliffht  uxtent  it»  cat^eia  also, 
[ilk  i&  slightly  heavier  than  vatvr,  ilis  sjiccEfic  gravity  ranging  riram 
tOto  1.031  at  G0'=  F.  This  m»in.s  that  vhile  a  qiiartof  wat«r  veigla 
)uiid«  l\  ounccfl,  a  rjaort  of  uiilk  wciifliH  from  1.020  to  1.0S4  timeaas 
!b,ornotfiirfrom  i;  iK»niid«  2J  onnceii.  Tin-  Kpcpific  gravity  depend* 
31  tlio  propoptioa  of  watei*  and  other  siibstanws.  Since  tbo  fat  is 
:tcr  than  water,  th(*  richer  the  milk  is  in  butter  fat  tho  lower  it« 
2iGo  gmvity,  pn>vide«l,  of  <;»ur.se,  tliat.  thu  other  sttlids  arc  not 
«fl8cd  proportion ariy.    It  follows,  also,  that  the  removal  of  the  fat 

ra  the  .specific  gravity,  m)  that  skim  milk  has  n  epcciAe  gravity 
1.033  to  1.037.    On  the  other  band,  the  addiliou  uf  water  to 
bated  milk  brings  don-n  the  ApeciHc  gravity. 
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■  7ABXATJ0SS  IN  MILE. 

xeeptlng  meats,  there  is  probably  no  oue  article  of  foml  which  is 
Ic  to  so  niile  a  v:iriatinn  in  itif  percentage  ron)}nKiiti«ii  as  the  aiilk. 
Iilied  Ibe  coiiHumtT.  The  vftfiatiima  arofto  gri-at,  in  fiirt,  o.h  (o  maka^ 
'jtirely  pootble  that  ovo  man  ntay  pay  nearly  titice  aa  much  ao  b'a 
[bbor  for  the  Mane  natnnut  of  niitricntH  when  bolh  bay  it  at  the 
epri<x  p«r  quart.  Tltecauaesof  mccU  vari:uiuii»  are  ijuiteiimiierouH 
Denl  botnncheil  apon  bub  brielly.  The  variation  iu  coaiposiLjnitof 
)  milk  is  duo  in  a  larg*  degree  to  tbo  breed  or  iodividuality  ot  Um 


WitU  reg:)ril  to  t.liis  xabjoct  I'rofes-sor  Voorhe<j.t'  says: 

Tli*^  intlnciicr  of  hrcctl  in  vi-rjr  markril,  n<i  ninrli  m>  Ui»t  ilairy  Urrrd*  am  ei 
iuto  toilk  nad  bitltrr  brwda— tli:tt  is,  tboso  nliicb  givo  n  lurge  qimntitjr  uf 
i]tti)l!ty,  and  tliOne  w-bicli  k*^'*  acmutlL-rijuMitity  ofatUiglier  (|itftUtj.  *  *  *  IVitk 
lli«  LnptuvewtMit  ur  lbi>  rtook  b>  llio  iiiliudartitiii  t<f  lei-ogiitMit  biillcr  itrtxluciiii 
liree«bi  ur  cciwi  Uiu  qaalitj-  uf  tbii  iirixlucl  :ilitii  iiiuliTially  luiproviai. 

In  (general  young  cows  iiroduoo  richer  milk  tlian  old  or.es,  tlicngh 
niuch  dopends  opon  tbo  liealtli  and  vigor  of  tlio  aiiiinnl.  A  \r«Il  fed 
coiT  invpK  more  and  1>i«tter  milk  l1i:iii  om;  vvliidi  is  poorly  tv^l,  hut  tliB 
rclntivc!)irD]xirtiot)8  uf  fat|  casein,  and  sagardonnt  a[)|tc.ir  to  bcgi'eat'/ 
iiiflueuwd  l>y  the  oompositiou  of  tlie  focMi.  Tbo  average  vayr  of  a  giv« 
brei'd  pa'i^csse.s  certiiiii  capabilities  for  proilncriiif;  milk,  but  dot-c  ttflt 
reach  her  iiorm;il  rapatiiy  of  milk  ]n-odi>ctiou  iiiiIcbs  she  N  uell  fei 
When  once  hho  has  a  sulHcieiit  niid  vell-balitnci-d  ration,  neither  tlie 
composition  nor  the  amount  of  the  milk  yield  eocms  to  be  ^cnllf 
im|iroved  by  dthur  increu&iug  the  riitiou  ur  cliun;j;iag  the  proportion  of 
Its  ingredients. 

The  milk  lion-  of  a  given  cow  is  uamiUy  largest  wKin  afler  calving; 
«s  the  period  of  tavtatiou  increases,  the  llov  graduully  falls  vfT,  uud,  u» 
a  nilo,  the  milk  grows  rlehcr,  i.  e.,  the,  pitiportlon  of  ^olida  inereasK. 
The  proporlioii  uf  fat  to  the  other  solids  in  (ho  niitk  of  a  given  oow 
varies  D-om  day  to  day  and  from  milking  to  milkiui;. 

Another  cause  of  variation  in  milk  is  fonnd  in  the  teiuptatioa  of 
nnjirini'lplod  milkmen  to  adiiltcnitc  their  prodnct-  The  (.'blef  methods 
of  adnlteration  are  ( 1  j  Uie  addition  of  water,  {2}  tlie  removal  of  a  por- 
tion of  the  fat,  either  vith  or  withont  the  addition  of  iratcr,  and  (S)  tlie 
addition  of  preservatives.  The  two  former  uitthixU  lesnlt  iu  ap'Pi"' 
or  han  diniinittioti  of  the  fooil  v.iinc,  (Icpeiidiiig  upon  the  extent  of 
adulteration.  The  latter  method  doe.i  not  detnict  fi-oui  (he  total  nutrt' 
ont4  ill  the  milk  but  it  adds  suhi^tiinces  n'hich,  wliile  nut  active  poi 
eou»,may,  when  taken  iu  the  milk  reguhirly  in  Kmiill  amonuts,  procl«(4 
detetei'iuuu  results.  The  S]iCt!ifio  gravity  of  the  milk  is  Komctimi'S 
nsed  as  a  test  of  its  pnrity,  but  since  removing  part  of  its  fat  in  foriu 
of  cream  raiscM  atid  adding  vnitcr  lowers  the  («pec)flr  j^ravity,  onefom 
of  adulteration  may  couiiterin:t  and  cover  up  the  other,  and  thu 
,  render  this  tost  alone  unreliable. 

The  flavor  of  milk  iHfrc4]ncnt1y  afierted  by  the  food  eaten  by  Ihecov. 
[t  is  a  familiar  fact  that  turnips  when  fed  to  oows  give  u  peculiar  taste 
W  flavor  to  the  milk. 

The  milk  of  diseased  covs  may  bo  vcr>-  abnormal  in  composition  and 
lay  be  the  nieaim  of  conveying  discajie.  It  i.s  welt  understtxKl  tliat 
pilk  can  act  as  a  &trrier  of  infection,  and  it  is  therefore  of  the  gn^iteit 

iportaoce  that  especial  care  bo  taken  in  the  dairy  to  insure  the 
tnline^s  of  milk  and  to  render  its  expuaui-e  to  any  germs  of  infto- 


ineoseii  or  to  Impnre  air  of  any  sort  Impof^Ible. 

pofisiblu  in  all  large  cities,  an  uuU  as  it)  the  HRi»IU'r  uilieti  utid  country 

UiwDH,  to  tttitiiin  ^onx;  nHStiraiicii  tint  tlie  milk  rvcetred  routes  from 

iltliy  uuiuiuiAftiid  receiveajiroper cure  and  atteutioti  alter bcUigUniwu 

iim  tlie  L'ow,    Tliit)  assnmuce  slionhl  bo  obtaiiiuil  citticr  by  tlio  public 

tborities,  by  tlic  oiiiiiloynieiit  of  liouest.  r«iiutiiblB  duiilerx,  or  by  \H}v- 

iuspwitioii  utid  cxiuiiiutttiou.     The  siibjtt-t  ul'  (Iio  »«intr<il  »ii<I 

iiiution  of  tliO  luilk  sapplyis  trealed  at  fuitbcr  leiijrtli  iii  Tanm-rs' 

Itilletin  2^0.  -(3  of  tlii.-«  IV']iarlnient.' 

AUTHITIVK  VALITB  OF  MILK. 

Uilk  is  peculiarly  adapted  for  uso  AS  »  fvud  by  luau  for  R«ventl 

reaNOtis.  U  rontalHH  all  of  the  four  cluascfi  ofuatHouto; — pntteiii,  fats, 
cai'boIiydrAles,  auU  luineral  matter  in  more  nearly  tho  pntjier  jiropnr- 
lioa  til  Kcrre  a»  a  cximplt-te  food  thuii  aiiyolbcr  food  iuati*rinJ,aIt1ioii£b 
sooite  snbataiice  nan  furuisU  a  comptote  food  for  an  adult  for  rcmsons 
Inferred  lo  btyoiid.  It  i-s  iii  a  form  well  adajded  for  varied  asos  cither 
sluiie  or  iiior«  cspo«iaily  iu  combination  with  otiier  food  8ii  Iwlaiices  and 
hi  the.  propiiratioti  of  various  disbo'^  for  ttic  tabic.  Ittt  use  is  oli'eady 
(wuidered  iudi^peasable  iu  luuny  such  casesaad  it  might  profitably  be 
tscl  in  many  m;>re.  At  tho  price  ordinarily  paid  for  iniife  in  oui-hirR» 
tilicH  it  in  a  t'lHid  of  reiisoiniblo  ubcapnos.^,  and  at  Mm  pricO^  piwatling^ 
ik  Biaull  cities  and  country  towua  it>  is  an  ecouumical  food.    (See  p.  SO.) 

DIGESTIBlXrrT  OF  MILK, 

la  jreaeral,  railk  lautcs  as  a  very  digestible  food,  but  wlicn  to  come 

RpfiiU  inoro  dijfinilcly  as  to  its  digrstiliility  tlwre  arc  diHifiiliids  of 

,U'u  kiuds.     Olio  of  these  baa  to  di>  with  wbut  is  inidcrHtoi>d  by  the 

rm  difTPAtibility}  tho  other  has  to  do  with  the  difl'ereuces  of  dilfcreDt 

■fsona  ill  icapcct  to  their  powers  of  dicci'tion. 

liy  digp-tibility  of  food  several  tldngs  are,  or  may  be,  moaiit.     One 

the  proportion  of  a  ^ven  food  material  or  of  «?aub  of  its  several  ood* 
tltiioiilM  nrbieb  an  ordiniiry  person  may  digcHt>  Another  in  thu  eaae 
ith  which  it  is  digested  or  tbe  time  rcipitreiL  by  Ibo  proc^as.  As  the 
is  ordinarily  riswl,  however,  it  inclnde.i  stitl  niiother  corisidpratlon, 
lely,  wh^thi-r  lh«  food  juaterial  does  or  does  not  agrco  wilb  tho  user. 

Froportioits  of  nntrients  digested. — "  We  live  not  upon  wliat  tre  eat,  but 
poa  \rhat  wodi^.'cst."  In  other  word»,  the  valiui  of  U>i>d  fur  nntriuient 
C'peuds  not  only  n]w>ii  Imw  iiuich  of  ttie  natricuta  it  toutaius,  but  npon 
nw  inach  of  tbcso  tho  bcMly  artnally  digceU  and  usra  for  Its  sapport 
o  put  It  in  another  way,  tin  most  important  factor  of  dijzeslibility,  so 

v  at  tho  uulritivo  value  of  food  is  eoucernnl,  ih  found  in  tho  propor- 
ona  of  its  ibflircDt  nutrients  which  can  actually  be  digested  by  healthy 

irsous  and  used  for  nonriKhmont.  Oonttideiablo  esperlmeiiting  has 
n  done  npon  this  subject.  Wliilu  It  itt  found  that  different  people 
ary  in  the  ftuiuuot«  which  they  can  digest  &om  tho  same  food,  tbu  dif- 
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ferenret)  nro  not  tut  in'ent  as  miglit  be  onppowd.  The 
as  they  :>i>i>ly  Co  milk  :i1tiiie,  and  in  compitrit^on  irith ' 
riaU,  may  bo  briefly  siimmiiiir-ed  as  rollo^r^t:  Tbe  iwoteiti  of  niUli, 
ciully  Trbvn  it  it)  uf«(l  with  otbcr  food  materinU,  'n  <inicc  readily  [i>n4 
cvtuplotely  (Iff:««t(>d.  In  this  respect  it  i.«  like  tlie  pmtcia  of  mdiuut; 
nioat9  unci  Anb.  Tim  protein  of  Yegvtablrt  futxls  i»  mncli  tees  cob* 
plutrly  (litjL-MtiHl.  Tba?.  lu  jmtatoes  »di1  wImIo  'nlieiil  anil  rye  tlnnr  it 
may  Romcttnics  bappcn  tbat  as  maoU  as  oue-fonrtb  ot  tUe  prori;iu  nui; 
escape  <lig*wf ion  and  tbiis  Iw  uswlcs*  for  tionriiibtnrnt.  Fnun  tiae-fixtb 
toDuy-ieuLh  ijf  ibu  pn-ilehi  of  wheat  Jloar,  coin  uikiI.  beans,  aud  pC3« 
may  iu  liko  niHiiiK-r  be  a.ssnmed  to  cficiipi^  digcstinii.  <ir  ratbcr  to  Iraru 
tlM  body  wittiout  being  n;««d  for  nntrimetit.  TboM  estiuott-s  a^saiD^ 
tliai  tbu  niatprinln  are  cooked  and  eat«n  In  the  nsaal  way.  Under  thft 
same  eirennisinnres,  from  nineteiitbs  to  the  wb<i]«i  of  the  prolpia  of 
milk,  HicatM,  and  flnb  are  a»siuu«-Hl  t»  Iw  dif^^^ti-d.  Tb«  di);i-M.ltbiHty  of 
tbo  r»t3  ifi  Mkexrise  Tarinblr.  Sometimes  a  lar^c  part  of  tho  fat  of  tba 
food  fails  of  dfj^eatioii.  In  ^(lueral  it  may  bo  assumed  that  abouc  iftr 
vp.nt  of  th»  fat  of  milk,  meat,  I'gg's,  bntter,  and  lard,  and  nooiuidcci' 
bly  tarsL-i'  projK>rtiou  of  Llie  fats  of  suoie  TCf^tablo  foods,  will  ti.iiiall7^ 
escape  digestiou.  Wheat  boworer.  the  diet  coDtaiot  a  very  larjn 
■moiint  of  f;tt — for  instaocp,  wlifo  it  ponsist*  larjjoly  of  fit  tnom — iht 
diffcstioa  iri  Ii-KM  cninidulc.  Odo  ivay  in  t^'hii'li  the  tat  of  onliu.iry  fonlt 
is  dipc^t^rd  is  by  being  made  into  an  cmnlsioa  in  the  iiittf^tiiio.  Ttu 
fat  of  milk  la  lui  cxtrcinoly  Jino  ciinil^ion  a:id  !»  tlm»  in  a  scnbO  *'\v*- 
digestt.tl''  or  in  a  partly  dit,'csted  form  l>cforo  it  is  taken  into  tbe 
Bloiuacb.    This  may  help  to  cxpluiii  why  ft  is  bo  easily  tUfputed. 

Tho  rarbobydrnttn,  which  maT;e  np  a  large  part  of  vcjrWablc  f.iiitls. 
are  in  gouerul  vt^ry  di;:t:JtLibh-^  Cano  MOir  i»  bclicvx-ii  ti>  bo  vuinpluo' 
digeatod,  and  tbia  ia  iiAHumed  to  be  thoca4c  irith  thesnf^ar  of  milk. 

Tho  animal  foods  have  in  gcnoral  ll»«  advantafjo  of  the  reg«>table 
foods  in  di)i;f»tibility  in  that  they  contain  more  protein  and  their  pro- 
tetuia  mom  dt;;e.-vtibli\  Tililk  nuika  anion;;  Ibc  inoKt  tfi£csUbtuiif  tl^ 
animal  food^  in  respc-ft  to  all  its  in}:Todient9. 

The  proeeti  of  digestioa.— When  uiilk  is  taken  Into  ttie  stomaeb,  itii 
ftpcedily  cnrdlnl  by  the  nction  of  the  i»ep«in  and  acid  ot  the  gasttia 
juice.  When  milU  ia  e.iton  atune  or  iu  liu-;;o  nuaiititieB,  tho  caaeli 
gathers  in  larcc  1udii»,  which  may  be  dlffleuU  of  digeatiou  by  soae- 
This  M  partirtdarly  tlie  case  with  inliuits and  nith  adults  irboae  digM- 
tion  U  v<?;ik,  and  i*  one  of  Lbo  reasonn  vhy  milk  uliould  tm  u>H.>d  with 
trt.lii*r  IotkIs  and  not  taken  hi  large  quanttUcs  alone.  Homan  tnillk  dif 
fin-H  from  cow's  milk  in  the  way  in  which  it  eurdles  >!Thou  taken  lota  tba 
stomncb.  The  cactetn  of  tbe  fornipr  i»  not  precipitatfd  in  jaiich  Itrgft 
Innip:%lmt  is  more  floccnlcntf  and  is  tbos  more  easily  di||:i?»tted  and  ilnc* 
not  c:iasu  irritation.  Tlii.i  nxplainsone  reason  why  voman'H  mitk  il 
iKltcvcdto  be  better  than  euw'ii  milk  for  infante.  The  email  flocsoleill 
tirles  of  caHoiu  of  iho  former  are  digested  more  ea«ily  and  do  Ml 
oe  ( bo  hnd  eti'cctit  which  sometimes  oame  from  the  curd  Hug 
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^ben  coTT*a  milk  h«3  been  boiiert  before  it  is  taken  into  the 
fi,  itisliUtly  toboprccipirnte^I  iti  more  fl*>c<;iilcnt.  fitrm.  Itiisnp- 
^  by  snmo  rltemi^t'S  tlntt  M'hrii  milk  in  hoileil  jinrt  of  the  pltosjihate 
be  is  prft-ipitiitod,  aud  that  wlien  tlio  Utter  is  tliQs  removed  the 
Ismoro  tlocciilciit.  Jt  is  alsolwltevcd  tlmtlimft  tonds ti> provrnt  llio 
tag  of  tlic  ojisfin  in  lumps,  doing  so  both  by  nfiotralizing-  the  acid 
ll(«>  by  its  iiitrinsir  fowrr  of  retanllng'  coiigiilation.  For  this  rea- 
L  littlu  liiuewater  in  (^'ccjuoritly  ndded  to  Diilk  that  is  to  be  tetX  to 
n.  Vor  thn  Nime  reason  some  adults  of  dHicat«  dipnstion  irho 
!bat  frerili  milk  docs  not  As,vce  with  Lhcm  van  nse  it  \rith  ituptinit)' 
|«s  teen  boiled  or  it'  liineffater  !h  ntltled. 

ttbe  processes  of  digestion  and  ns>(iinitntion  the  difTeront  ingredi- 
wftbr  fiiod  niulcrgo  a  {:ri'at  varifty  of  chomicsl  chiingps,  and  Romo 
b  comiKiiiiKis  thiit  are  formeil  may  be  at  times  h.-im>fti]  in  one  tray 
mher.  Indeed,  surao  of  thii  eoniiionnds  pro<lnced  tVoni  the  food  in 
Wy  timy  hv.  actnally  poisoitons.  Diffen^iit  persons  are  differently 
Htutcd  vvilli  itspfcl  to  these  cbeiniraJ  changes  wtiich  the  food 
Wfoes  and  tlio  effecta  productyl,  so  lluat  it  may  bo  literally  trno 
'  "one  man's  meat  is  another  intu's  poison."  'Jliis  is  the  case  with 
L  White  for  most  iieriwins  tt  in  'i  very  wholesome,  digestible,  nnd 
ttioiis  food,  there  are  tho.so  who  ure  made  ill  by  driiikiitg  It.  In 
l&anncr  Homo  people  are  made  serinnsly  ill  by  csiling  vR^f  fnilts, 
Iter  food  tnaterioli). 

[QsUoa  r.  utiliiaticHi  of  food. — One  impurtaut  thii:g  to  remember  is 

the  food  which  we  dige.st  is  not  always  ntjli/«d  tx>  the  best  advho- 

DiiTrreot  iieopio  diSer  grcjitly  in  Uiia  TeKi»eotk     One  man  may  bo 

fco  do  a  large  amount  of  work  nnd  anotlior  very  little,  when  both 

the  same  diet  and  di]:;i>8t  tliu  same  aiiioaiit  of  nutrienbi  from  it. 

S-ituu  'will  ;;ro\r  fat  npon  an  umonnt  of  digested  materiid  with 
notfaer  vill  liaidly  hold  Ida  own.     The  g«-ttiiii:  of  the  most  good 
id  la  not  so  much  a  matter  of  digestion  na  of  iiiakiuj;  uac  of 
I  n  digested. 

t  persons  &ve  alike  in  that  thc>y  mn^t  have  protein  for  the  bnilding 
repair  of  the  bixlily  maehine,  nnd  fuel  inyrcdicnls  for  w;»rBilh  and 
!•  But  thoy  dilVer  widuly  iu  the  amoiiuts  and  pro[mrtions  tliey 
^e,  even  nmong  tho^e  in  gowl  health. 

I*  pereoQB  in  goud  huuItU  nnd  uitb  good  digestion  there  nro  tvo 
Maut  mli'R  to  be  obfierred  in  the  regulation  uf  tlie  diet.  The  iitst 
I  t^oo&e  tho  tliintfs  ifhit'h  "agree"  irith  tlicni,  and  to  avoid  those 
ni  they  can  not  digest  and  n^rtsitnilntc  without  harm.  Tbe  seeond  is 
biKach  kinds  and  amounts  of  food  as  will  supply  all  the  nntrients 
body  netxls  and  at  (he  eame  time  avoid  hunleuing  it  with  super- 
u  luaterial  to  be  disposed  of  ut  the  cost  uf  health  and  Hbrngtli. 
kr  (pddunee  iu  thi'^  soluctlon  natarc  provides  as  with  instinct,  taste, 
IBXperience.  Fhyeiological  cliemi8ti*y  adda  to  thcMO  the  knowledge^ 
new  »ud  fur  from  atle«i^nnte— of  the  compo)<ition  of  food  an.d  t^A 
iof  notriUno.    la  our  actual  praotioe  of  eatJnK  wc  keo  &v^  \a  Vi<^ 


inflnoiK-iil  too  tnncli  hy  tatite — tliut  if^hy  tlie  <llflAte8  ottho  pAlflt«-. 
are  i>n>ao  to  let  imtural  instinct  be  orcrrulcil  by  iici^uin-d  apitctiu-,! 
we  neglevt  the  teacliiiigKuf  cx.]>crtciicc.  VVu  need  to  observe  uur  I 
and  its  cfTccts  nioro  carefully,  «nil  regnhito  apiH'tllo  by  reasna. 
doing  tbU  wu  umy  bo  greatly  aided  by  tlie  knowledge  of  wliat  ourj 
3ont»in!7  Hud  how  it  nerves  its  purpose  in  nntritiou. 

Sfiiieto  of  cooking. — Cookiii;;  L-baii^i-s  the  tcxturti  of  a  food  iii!kt< 
and  nfr«ctji  it.')  digestibility  to  a  greater  or  leit^  extent.  In  geaer 
increases  tlto  digestibility  of  tUovegetiblofooU  mntorials.  Thisiaj 
moru  e!<pi-ci;illy  of  lioiliiig  or  tttcauitii^.  Duriiij;  tha  procL-ss  cf  cuol 
the  L-ella  of  ve(,'i-tab]c3  bnrat  and  the  tissue  of  meat  bo<-oiuc3  sat 
and  U>o£ened,  thus  fa&ilitatiug  digestion  by  exposing  tbcm  inorol 
to  trie  iwtKin  of  tiiy  <ligestivi^  jnivHS. 

Ill  thotasoof  luilk  lUc  experience  of  different  pcrsims  wUb  iMuked  i 
nnconkcd  inillc  is  Quite  raricil,  niiil  tliA  rt-HiillHortlie  cNpentneiitsttp 
tim  sabjwt  »ro  coullictiug.  The  raoio  comnion  osiHriencc  seenw 
Indieule  that  cooking  or  beating  tito  milk  innkcji  the  proleiiU  rod 
what  niore  difTIcult  for  most  persons  to  digest,  bnt  tbci'e  are  exce]itio 
to  tbiti  rule,  if  it  be  a  rnle.  For  institnco,  as  above  statetl,  there  i 
pei'souH  who  ran  not  take  fretih  miik  vitli  troiufort,  but  with  frhooiboG 
milk  agrees  very  veil. 

SXIU  HrbK. 

Even  nft^r  nvpmgc  milk  is  Kkiiumed  it  still  conlaiiis  nearly  30 
cent  (one-tcntli  of  its  weight]  of  mlids  or  nntritivc  {nprvdient». 
amount  of  fnt  left  in  skim  milk  varies  greatly  vith  the  method 
creaming.     Ordinary  open  BhiiUow  pan  Betting  leaves  aiij'wbcre 
one  tenth  lo  nne-(juarti>rof  the  original  fat  of  tbe milk  in  thosltim 
Deep  cold   scltlug  removes  the  fat  muoli    nioi-c  ronipletely,  so 
Ctmley  Bkim  milk  has  from  a  trace  to  threc-teiiths  or  four-tcnlhs  of 
I)er«eiit  of  fat.    Si'piirator  wkiin  inilk  baa  nsnnlly  leas  fat  than 
from  deep  cold  setting.    It  l&  imtfaroutof  tbuway  tosay  tbat » 
of  Kkim  milk  contains  0.034  pound  jirotciu  and  bas  a  fbel  value  of  t 
catoric-a  or  a  little  more  iirotcin  than  t1tO  same  weigbt  of  whole 
and  about  onehalf  the  fncl  value. 

At  Unt  thought  it  may  bo  dirflcQlt  to  understand  bow  remov 
tlie  fat  iniTi-usc^  (be  niiionnt  of  protein,  but  Iho  explanation  is  si: 
Ono  pound  of  whole  milk  contains  on  the  average  3.3  per  ci 
0.0.T1  poand  of  protein  and  4  jwr  cent  or  0.04  pound  of  fat.     If 
fat  i*  riiniovcd,  Lliere  will  be  left  0.90  jMaiid  of  ^kim  milk  coiit 
Q.OiiA  ponnd  of  protein,  or  aboat  3,5  i>er  eent,  so  that  1  pound  of 
milk  would  contain  alwut  0.0.15  iwund  of  protein.    For  the  riauic 
tbere  is  n  slightly  larger  proportion  of  milk  sugar  in  «kiai  milk  tjui 
in  whole  4i]ilk. 

ITio  value  of  Bkim  milk  as  food  Is  not  generally  appreelatetl,  Takrt 
by  itself  it  iK  rather*' thin"  ami,  to  use  a  common  expreswion,  "doosDOl 
stuy  by."  Tbe  reason  for  tbis  is  simple;  One  bas  to  drink  a  liif 
quantity  to  g»t  thatiMded  uoarlfthnieut,  and,  further,  it  iaso  readilf  tt 


of  tbnt  ifc  (loee  not  eatiufy  tbe  souse  of  bnoger.    Bat  wben  tnhett 

till  btvad  or  nseil  in  c-txjkjiif,  it  forms  a  very  imtriticiuH  addlLion  to 

fuod.     A  pound  uf  lenn  btx-f  (nxiud  Btcuk,  fur  f\nm|ile]  coutaina 

iL  0.18  tKiuuil  uf  protein  aiitl  L»s  »  fuel  value  of  8TU  ciiloricfl.    Tvo 

,a  baircioartit,  or  ^  j)oau(Is,of  skim  milk  v>il  fiirnisli  nearly  t1if>(>amo 

loitnt  of  protein  mid  Itavoiibont  (he  sanm  fuel  value  iis  the  pouud  of 

mil  Htcak.    Two  qunHs  of  sklui  milk  lia.s  a  greater  nutritive  viilae 

u  a  quart  of  oystersi  tlie  skiui  milk  Las  0.14  pouud  of  protciD  aud  a 

el  Talao  of  <>(0  calorics,  while  tlie  oyaters  eontiiinH  only  0.12  jtoaitd  of 

nteiii  »iid  have  »  fuel  value  of  470  cHluriftis.    Tbi)  uutriiiieiit  iu  tlie 

of  oysters  would  cost  tmui  Jl)  to  GO  cents,  white  the  2  qnartn  of 

tin  milk  vronlil  bav«  a  innrket  Ttiluo  of  from  4  to  G  cents  uiid  a  vikluo 

,  the  farm  of  from  y  to  -l  cents.    An  oyster  slew  m.ido  of  ouo  part 

sters  aud  t^i-o  purtM  sktui  milk  would  own  Its  uutrjineiit  more  to  tlio 

ink  lliaii  to  tbe  oysters.      Bread  made  widi  skim  milk  would  contain 

protein  than  wbcu  made  witU  wattr.     A  Imieb  or  lucul  of  bi-etld 

skim  milk  id  very  nntritioun,  lui  tbe  follon-fugvumputaEiuu  sbows: 


Composition  aoi  ootl  of  a  t*m<M 

ot  meal  c/  hrotid  and  tUm  allk. 
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Tlio  eouiniouly  accepted  fttandard  for  a  man  at  ordinary  mnseubir 

j^ork  calls  for  D.23  jKiund  of  protein  and  a  fbel  value  of  3,.'KI0  calories  per 

ky,  Bt>  tbat  tlto  abovo  luacb   fiiniiHliCA  very  nearly  onc-tliinl  of  A 

it's  nulriineut  aud  at  a  ooat  of  but  -1  cents.     If  whole  milk^ero  need 

tead  of  skim  milk,  tlio  cost  would  bo  about  6  cents  and  tbe  fuel  value 

^(180  iMbiriett,  while  tbe  pi-oteiii  voiild  remain  the  same  in  auionot. 

TUi;  fullowiD^'  luiidi,  Kucb  as  uiiglit  h«o1>taiiiod  in  a  rcstiturant  or 

lucli  room,  will  serve  for  the  purposu  of  compariaou ; 

^timclti  eotl  amd  nulriaitt  of  a  ntlauraiil  laitck. 
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It  wOl  tbns  bo  seen  that  tbe  lo-ceot  lunch  coutHiuinj;  nine  difler 

,  materiaU  did  not  bavo  any  greater  uatritivu ' 
icli  of  bread  aiid  sldm  luUk. 


I.  •lilt)    lllUBIKfK 


lkwindoubt1t«Aboronre  wisulynlillired.  Tbe  wwys j 
ocH^k  can  tililiec»kiui  milk  in  cnolihtg  are  almost  etidle^ 
ttins  ntldfJ  to  tbo  ']aily  ration  U  or  the  iitm<>at  iniportii 


CREAK. 


M 


VHrnn  the  globnl«A  of  fat  riso  hi  tlto  milk,  th«>-«ntAii 
a  c^iu^idernltlv-  noKiaiit  of  milk  whh  L  it  remui't-'il  \riUi  I 
Cruiui  i»  tliiia  tlio  butUr  (at  o(  the  milk  witli  gome  prq 
lif dratcsiluciotlto intermixed  milk, nudinutahis  nn  tlf 
four  011(1  oiio-lirtif  times  tlicammmt  of  ffttrontniDP*?  In  j 
of  milk.  Till'  Dtuuttut  uf  prolixin  iitul  nf  t^uibuliytlmte 
than  In  ivtiolc  toilk.  Tlio  ftiet  value  of  a  jtiiit  of  croHti 
l,i25  raUories,  or  about  tho  ftjuno  an  li  ponntls  of  brt 
bAnatias,  or  iA  pouuils  of  pot^^toca.  Four  quart*  of  t^ 
not  furnish  rjnito  ns  tnucb  ener^iy  (1,300  ealories),  bn^ 
tbe  protein  over  six  times.  U  is  tbas  st.'ca  tba.t  on 
citiefly  for  Its  boat  iciviu;;  iiroiierHes  uud  that  tbo  itkl 
tiie  vahiablo  protein.  \V\ien  it  ia  oousidered  Cbat  i 
retuUsut  from  13  to  2i> cents,  aDdaponQdorbnttor  Ooi 
and  tbut  Uie  latter  is  vorth  two  ami  a  half  Uniea  i 
MiuiTc  uf  energy,  lb  will  be  8c«a  that  eream  ia  114 
economical  foo<l. 

BUTTEKimX 


4 


Beiilde^i  Rkim  tiiilkr  tboi^  la  nuntfaer  important  by-p^ 
fi'cmi  thii  miunifactiiro  of  btil-t^r— nuniely,  buttermilk. 
tLiaiatmcalatit>b6veTftg6toa<ioaaiUfcri>bl»ext&ut,aftiim 
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,  leaving  tfa«  buttenajllc.  Bnttomilk  in  thus  seen  to  be  prac- 
iD  ftaoH)  tbiiig  ti8  skim  itiiltt,  only  »s  a  rale  it  is  i«our,  owing  to 
D  htaug  Miami  before  churning. 


I. 


TALTTE  OF  MILE  AS  COITPAEEI)  WITH  OTHEB  FOOBSL 


rulttfwiiie  table  lUeumouutautl  fuel  valuu  of  thv  uutricntM  in  a 
'  vliolo  milk,  dicim  milk,  :iii(t  biitteroiilk  arc  companKl  M-i(li  the 
t  fUrufslKMl  by  ii  pound  of  some  other  foods, 
apared  with  the  miimiil  foods,  U,  will  lie  iiotrd  from  this  table 
tt  cantatiis  u'iii'lH>hydni(i;tJ  uml  has  iiu  lefuKC,  In  those  two 
It  restitublea  mure  iicat-ly  maay  of  the  vegetable  fooda,  sticli  aa 
BQeul.otc  The  niuomit  of  minei-nl  matteria  iimch  tliesame  asio 
•fresh  snb.stiui(:p.s  jjivcn.  There  is  i»  larger  proiwrtioii  of  water 
mn  in  most  other  food  materials,  so  that  a  given  weight  coutams 
natter  or  mitrl<?n(a  than  most  foods.  It  ninst  b«  remembered, 
,  that  titu  ooiiiparisou  lit  here  made  of  n  pint,  of  milk  with  fta 
igbtof  the  other  luore  i-oudeustd  fuod  tnateriala  without takla^ 
into  coui^iderntiou. 

*  mttriimlM  H  a p»umi  (j»i»t)  •/niiflbiu  r^tpartd with  a  pomitd  a/ tMOt,  hr*a4. 


If  WG  wisli  to  i!«iinpnro  tlie  fond  rnlncs  of  llie  Brtnnlly  natri 
ingrt^ivnt.s  (Uiu  dry  umttvr  cuutniiieil  in  the  edible  imrtlon)  uf  di'lTei 
fumi  iti»teriiil»,  tlie  calcnlntioits  cati  be  made  on  the  hasia  of  1  jn>\ 
of  this  watcr-l'roo  edible  ]M>rtlon.  TliU  \&  an  escellciit  method  fore 
paring  the  iioliiul  vului'H  of  two  or  more  foud  iiiatei-ials  an  aourem 
protein  or  of  euergy.  The  following  Agiires  show  the  cooiparisoD 
oiilk  and  a  fuvr  other  fuo<U  oti  thio  basis: 


yutrimt*  and  enngt)  in  ana  poimi!  of  the  Kattr-/rt«  ntibk  porlton  o/  terrral/Ml 
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It  i)4  Reou  from  the  above  table  tlint  vbole  niilk,  sbim  mill;,  a 
battermilk  arc  all  nitrogenous  foods,  thoagU  not  as  highly  nitro;,'eM 
us  the  merits.  Kot  only  do  thcry  fnrni'Kh  a  htr^  proportion  of  uit 
gen,  but  on  n<;rouiit  of  theii'  fuel  ini^redicnt-s  (fats  and  rurbuhydnll 
they  are  ineftil  as  sources  of  enci^'y.  Oni>  jxiund  of  tho  dry  substai 
of  Btfim  milk  contiiins  nearly  three  times  Cho  proteiu  and  very  oea 
the  s:uiu)  fut'I  valuu  as  1  pound  offbeat  tloar.  It  i^  only  on  accoant 
the  l.irge  proportion  of  witter  thiit  skim  milk  cou  not  be  usi-*d  to  a  mt 
grc-ater  extent  than  it  Is.  Both  »I<im  milk  and  whole  milk  ehoald, 
bus  been  urged  above,  be  uaed  much  more  extensively  in  fMwking. 

Chart  I  (p- 17)  shon-s  the  relative  composiLlou  of  vailoas  fooiU 
compared  with  \ThoIo  und  skim  milk. 


THS  USE  OF  HOIK   WITH   OTEES  FOOBa 


4 


Milk  is  often  Kpi>ken  of  as  a  "perfect  food,^  bat  there  are  Ui 
rensoiis  why  It  can  not  be  cunHideritl  n  perfect  fond  for  ndidt«.  (1) ' 
proportion  of  wat^r  is  m  Inrge  that  great  quantities  woitUl  linrato 
consumc<l  per  day  (from  i  to  S  fiuoi'ts}  iu  oidcr  to  obtain  the  Deoesfl 
uutrient«.  ('^)  The  pn)tein  i.-;  present  in  nitlier  large  qimntities  b6  p 
pared  nith  the  fats  and  carboUydi-ates.  Thus  the  tuilk  necetwai] 
fnnittth  tho  0.28  pound  of  protein,  estimated  to  be  required  by  alal 
iBg  man  per  day,  would  only  yield  2,TtW  c^tlorios  fuel  value,  while  n 
in  sitOidout  quantity  to  furnish  the  3,001)  calories  fuel  value  cstaau 
to  be  i-etiuired  would  yield  0.35  pound  of  protein.  (3)  It  ia  a  « 
reoogiiixed  flKt  that  the  di^-estivc  functions  require  that  the  food  si 
hare  a  certain  bulk  other  than  water.  Cattle  can  not  gonerallr 
mnintiiined  in  health  upouacoudonsed  ration  suub  uBgraiu;  thoyst 
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tn  require  a  certain  distention  of  the  stomacli,  nucIi  as  is  bronglit  alwiit 
by  the  fiber  (celhilotie  or  wmmIj  matter)  of  grass  or  bay.    In  like 
ner  it  seems  dc»irabIo  lluit  nmn  Kliuiild  liuvo  a  t«rtaia  amouut  of  mat 
Tittt  in  bis  fcKMl  to  produce  distentiou  or  to  promote  peristaltto  action  i 
tlio  intestines,  or  for  titbpr  pnrposes  not  well  utidcrKtood. 

Wliile  milk  iilnuc  cuu  not  bo  considurcd  as  a  perfect  diet,  at  least  fo 
bcnltlty  ^"1t^  it  is  of  especial  value  as  a  food  for  f tivaltda. -  It  Is.  asi 
rule,  niistly  taken,  easily  digested,  does  not  irritalei  tbo  aliment 
canuJf  and  the  diet  is  more  readily  under  tbo  contj-o!  of  the  pliyaidi 
botb  as  ru;;iirda  qnaulity  and  qnatity  tliaii  vben  utber  foods  are  na 
Life  oan  bo  supported  for  a  long  period  on  milk  niono. 

Milk  is  n  perfect  food  for  Mio  yoang  uf  the  ^[WcJes  of  nuimal  pmdti 
injl  tbc  milk.  Cows'  niUk  is  n  pci-fect  food  for  tlio  new-born  w 
Uumnu  milk  iHai>ci-fe(-t  fowl  for  tbe  tiow  l>om  babe.  Ci>wi;' milk  ffl 
not,  hovovor,  n  pcHbct  food  for  tbo  bntonn  infant.  One  reason  H  tbnt, 
OS  will  bo  seen  by  reference  to  tbe  table  on  p.  0,  wonian'tt  milk  coii- 
tains  Ic88  jiroteiti  nud  more  milk  sngar.  Numerous  exx>t;inntion^ol'tti« 
defects  of  eows^  milk  for  the  nutrition  of  infuntu  aro  current,  bnt  liifi 
unbiect  is  har<Ily  veil  cnon^fh  nndcrtitood  to-day  to  wurmnt  its  discus 
eion  here. 

Wliiio  milk  can  not  in  itself  bo  rnllpd  a  perfect  food  for  adnlts,  it  is 
nnusnally  well  ndapte^I  f«;r  use  in  connection  with  otber  foods, eitbei  in 
its  uncooked  form  or  incorporated  and  cooked  wttb  otber  niaterialft.  in 
many  vnliiiEiry  products  it  can  be  used  instead  of  water.  Hread  roixe^ 
iritlt  milk  should  contain  about  one-tentli  more  protein  ami  ouC' 
tWQutietk  more  fuel  tbau  bread  mixed  with  water.  Tbe  some  tbiu^  it 
trtie  of  rolls,  buns,  etc.  Milk  is  very  generally  iiseil  in  many  kimlsnf 
cake  and  pastry  and  in  cnstiirds.  Whuru  dusirablo  from  econoniicAl 
reasons,  or  as  »  means  of  increasing  tbo  proportional  amount  of  pmteii 
in  a  diet,  Kkiin  milk  can  be  advantageously  substituted  for  whole  milt 

A  very  interestiny  experiment  was  recently  made  at  tlic  tJniversitj 
of  H:Une,  In  co»]>erntiou  with  this  Department,*  in  which  the  effect  of 
a  limited  and  an  unlimited  amount  of  milk  was  tried  at  the  unix'ersity 
boarding  boiisi!  or  "commons."  From  tlicsn  studies  tb»  following  C09- 
clnsionR  wore  drawn:  (I)  Tho  dietaries  in  which  milk  was  more  nban- 
dautlj'  sapjtlied  were  Homewlmt  less  costly  tbau  the  others  nud  at  the 
aame  time  wero  ftilly  as  acceptable;  (2)  the  increased  cunsumptmn  of 
milk  ha<l  tbo  cflrctof  nuiterially  incnMsin^' tbo  proiiortinn  of  prtitein 
in  the  diet;  (3)  tbo  milk  actually  supplied  the  place  of  other  food 
materials  and  did  not,  as  many  soppoao,  simply  (Urnish  an  additional 
omoaut  of  foofl  witbnut  diminishing  tbe  (|nnntity  of  otlier  material-i: 
{i)  the  results  indicate  that  milk  .tbould  not  be  regai-ded  as  a  lui^myj 
Imt  OS  nu  economical  article  of  diet  which  fomilies  of  moderate  incon 
ma}'  )>ecly  purchase  as  a  probable  means  of  Improving  tho  ebai 
of  tbe  diet  nnd  of  cheapening  tbe  cost  of  the  supply  of  animal  fo 
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KUTKITITE   VALDX  OF   MILK  AHD   ITS  COST. 

valaable  iDTeetigattoii  on  this  subject  lias  been  lately  made 

■New  Jersey  Experiment  Station  in  cooperation  with  tbo  Dvpart- 

of  A j^ricnUnre.     Siimpirs  of  milk  as  wild  from  llio  milk  carisand 

retail  tl«alers  at  tbeir  stores  in  tbu  cities  of  Xow  B  run's  wick  j  Nyw- 

TEVenton,  and  Caniilen  were  oolloctcd  by  ropreseiitattvos  of  the 

Ion  and  onalyzcd.    The  price  per  (jtiiiTt  in  cnch  cnso  was  noted,    tn 

irge  nniul>er  of  in-itaDces  iiKjuiries  were  niuilu  uuioug  th»  dairiim  lie 

sreed,  feeding,  and  care  of  the  cow.<!.    The  bandling  of  tbe  milk  by 

dairymen  and  the  n'hDUv<nl»  and  rvtiul  dvalrnt  vraft  iiI»o  nottMl.    Tbe 

wing  atateueiita  nre  bnscd  on  tlio  report  of  this  inrestisation 

rofesRor  Vooihee«,'  of  tbe  New  Jersey  Agrienltiiral  Experiment 

m. 

RBLATIVD  COST  PER  PODMtJ  OF  NTITTRnaNTS.. 

r»ct  tbat  milk  varies  in  c!nmi>oHition  nliown  al>  once  that  at  a 
Corm  price  i»er  qonrt  there  in  a  wido  variation  in  the  co^t  of  the 
iFittnta  to  tbe  winsunier.  It  will  bo  observed  ftoni  a  study  of  the 
kvgecompositioDofmitk  that  ax  the  total  soHd.s  in  tbe  milk  increase 
I  pertenlugo  of  fat  is  increased  in  gruuter  iiroiHirtiou  tbua  the  solids 
I  Cat.  The  couftumer  not  only  secures  liU  total  solids  tn  the  richer 
.katn  lower  costgwr  ponnd,lmtnl8o  obtains  aproductwhicli  is  very 
\t  richer  iu  laaterial  to  supi)ly  Llio  l>oily  with  lit-at  and  muiw^ubir 
The  facts  regarding  the  variation  in  tlie  roiit;  and  qualiiy  of  the 
is  contained  in  milk  ahoT  vcj-y  cloariy  that  tbo  standard  now 
sa  the  batiis  uf  nale,  viz,  tbe  quart,  is  ilb><;tcul  and  nnfair  iMitb  to 
consniiier  and  to  the  [irodiicer  of  giMxl  milk.  The  dairymun  wlio 
tea  bid  milk  to  tbe  crciunery  nmally  tudls  it  on  tlio  basis  of  the 
AQDt  of  *at  it  contaius,  tbat  is,  tlio  amount  of  fat  is  the  measuto  of 
.He.  In  like  manner  in  the  retailing  of  milk  the  fat  content  tthonld 
taken  aii  a  titjindard  rallier  than  the  qnart  For  instance,  the  aver- 
fat  content  of  a  large  utimbt^  of  milks  oxamiued  fur  which  at  tbo 
,po  price  of  8  couta  per  qnart  $-1  ih-t  hundred  were  i>aid,  was,  in 
id  numbera,  -l  per  cent,  or  4  poniids  of  fat  per  hnndred  ponnda  of 
Ik.  If  milk  coutjiiuiug  4  per  cent  of  fat  is  wortli  ^  cents  per  qnai-t, 
U;  containing  .3.5  percent  wonltl,  on  the  same  basis,  be  woi-th  T  cents 
P  quart,  3  per  cent  milk  only  0  cents  per  cinart,  and  "j  7>cr  cent  milk 
oeuta  per  quart.  If  tlie  fat  content  standanl  were  ntlojited  the  con- 
aer  wonld  be  protected  in  the  sense  that  ho  would  receive  Just  what 
paid  for,  and  tlio  pnMliicer  of  high  quality  proilnct  tbo  advantage  oP 
igber  price,  wbicb  fairly  belongs  to  him,  bccaosc  of  the  greater  cost 
prodacing  milk  of  a  better  quality.  Inasmuch  aa  this  method  of 
tuaug  milk  by  lurttial  comjioHJtion  is  now  used  in  many  creaineries 
entire  satisfactiou  both  to  the  seller  and  tbo  buyer,  it  should  Iw 
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entirely  jipaetii-able  under  preBCDt  conditions  Tor  even  the  Binallfr  | 
dacei'K  nti<l  dt-alt'iii  to  gunraiitt-ca  product  eon  tainlng  a  reaaaaabtfi 
nitc  cuitt^it  of  Tat.  Xiistntments  are  ar.iilablo  Tor  testing  Ibtj 
eoQt«nt  of  milk  viiicli  are  iiiexpeiisivo  ntid  simple  in  operation, aad  I 
cliicfrnnKcsofvimiitioii  in  tlie  ipiulity  of  milk  under  itnproTcd 
of  f(M?diugaudiuauageiueutareweU  kiiovuand  nndertiieL-aDtTDti/( 
diiirymnn.     It  reiiiaini)  for  llio  iitnro  iiitclligreut  couaumcns  aod  pr 

ike  to  demand  tlint  tbo  system  he  adopted. 

'riio  aso  of  Uie  fat  coDt«ut  ua  a  standard,  as  ulMive  suggested,  b  i 
more  rc:isoiia1t1e,  becaiiKc  (1)  tb(t  fat  ts  the  most  variable  iag 
(2)  11  mtlliL  ricli  ill  fut  i^gauLTuIly  more  upt  to  hv  rich  iu  otberoali 
aod  vice  versa;  and  {'S)  the  mo^t  vommoD  adulterations  of  milk  redi 
tlio  proportion  of  fu.t  either  by  skimininfr  or  by  adding  water. 

Ou  tlia  utht-r  band,  the  lulual  viiluu  of  uiilk  for  D(lnrit^hmeut 

not  depend  wholly  or  chiefly  ujwn  the  amount  of  fat.     The  prolriaJ 

sugar  arc  of  c(]tu)l  irutK>rtiincc.    Indcetl,  i»  ono  respeobtlio  proMibj 

10  most  viilnableof  all  beunuse  it  is  the  nntrimeut  no«t  apt  Ml 
dellci^iit  in  our  ordinary'  food.     On  ihts  last  accunnt^  indeed,  Ibc  Utl 
of  Ivss  (.-onBOcjuctico  from  tbo  Ktand point  of  geiioriil  nutritive  value  I 
tbe  protein. 


COMPARISON  or  MILK  ATTD  OTBZIR  FOOD  MAXERIAli3-C06T 

NUTRI£NTS. 
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considering:  tlm  rebitive  values  of  any  two  food  materia)* 
two  principal  fnctora  to  be  taken  iuto  account — the  protein  coi 
and  tho  fbcl  valnc.    A  clefluite  oompiirison  of  tbo  relutivo 
e<Mnutiiy  of  tvra  iir  more  fnni\s.  nui«t  hi\  iiiuibt  on  (be  baslf?  of  the 
cost  of  the  protoiu  content  and  a.\so  on  that  uf  tho  I'utd  villus, 
these  twobiiHcs  »-c  cjin  hnvo  no  flxcd  ratio.    Tho  following  talilej 
tbo  amount  of  >nrholo  milb,  or  of  sktui  uiitb,  necessary  to  funusk  i 
pi-objlii  and  outirj^y  cquividciit  to  thut  c^ontuiucd  iu  ono  poandof' 
iif  n  number  of  ilifTercnt  food  mnteriiils: 


C<m1  Iff  mnMtml*  in  mlUc  ««  cmnj>arft  filk  tribn-yvoj  mmUwimlt. 
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Coil  of  m*trvn\t  (n  Mf/I:  ■«  mnt^arnl  teilU  ittintr  food  inulrrri/t— <*autinaci]. 


rcaal  muUrtiU. 
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The  fniantityof  milk  in  the  abore  tabic  is  piven  in<jusrtHnnd  tenths 
f  a  rinarl.    It  is  pixibnbic  titat  (>  <'«nts  it  qiinrt  for  whole  milk  uml  3 
ts  n  quart  for  vk'ww  nitllc,  the  privtu  n.iatitne<l  in  tlio  table,  rejireseot 
»  nearly  Hie  average  retail  pric*.s  paid  by  consumers  as  any  rate  tliafc 

altl  be  tiil^eu.    Of  cour^o  niauy  pay  mucl]  uior«  nud  others  mu*:!!  less 

an  6  cents  n  quart  for  whole  milk.  For  tliose  who  pay  more  or  less, 
)c  actiiut  cost  of  tbe  milk  eqnivalent  to  the  protein  or  At^l  value  of 

ponud  of  any  of  tlic  fotid.s  ciiiiineratwl  i.s  ea-sily  ctUnilatcd  by  innlti- 
Jyint;  tlio  equivalent  imml>er  of  quarts  of  milk  by  the  price  paid  per 
nart.    Tbitt  table  shows  that  1  pound  of  gii-lidu  steak  (vostiug  from  16 

22  cents]  coDttiins  tlie  same  amount  of  protein  that  would  bo  obtained 

2.-t  quartet  of  wbulo  milk  roKtin{*(  nt  G  i-ents  per  quart,  14  ecnt^  and 

e  same  luel  value  that  would  be  obtained  in  \A  qiiarte  of  whole  milk 

sting  10  cents.  Skim  milk  would  furnish  Ihc  energy  nt  tlic  same 
irice  n--<  the  whole  milk,  but  (he  pruteiu  would  owC  only  half  aa  much 

when  fui'tiiabed  by  whole  milk. 

Whole  milk  and  tikim  milk  tontaiii  practically  the  eamo  amount  of 
rotciD,  bnC  the  former  costs  at  least  twice  as  much  \>vt  quart.  As  a 
lonree  of  pruteiii,  therefore,  skim  milk  is  twieo  as  eeonomical  as  whole 
ilk.  On  the  other  hand,  tbe  fuel  value  of  nkim  milk  is  pra<(.!tical1y  but 
no-lmlf  that  of  n-ltole  milk,  f<e  that  a  given  onmuut  of  encr^  is  fui*- 
jshed  for  the  Kame  price,  either  In  whole  milk  or  skim  milk. 

From  the  n1>ovc  table  it  will  le  seen  that  1«  cents'  worth  of  whole 
iiilk  or  8  cents*  worth  of  »kini  milk  would  furnish  tlic  same  amount  of 
roteia  as  wonld  be  obtained  in  1  pound  of  beef  round,  while  the  cor- 

sjwnding  ftiel  value  would  be  obtained  in  8  cents'  worth  of  cither  kind 
of  milk.  Oomparcd  with  nniiid  Kteak  at  from  12  to  10  cent«  a  pound 
IbcvhoIemilkcertaiDb'isasecoaomlenI  and  skim  milk  a  more  economt- 
ca]  food  material.    The  iiame  iK>int  i.s  illuKtrated  with  other  naimal 

ds,  esi>ecially  with  those  whoso  chief  value  lies  in  their  content  of 

TOtein.     Milk  can  not,  however,  be  substituted  in  place  of  auMWOir 

y  energy-yielding  food,  sncb  as  salt  (at  pork. 
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[Thp  c-erenl  ftioiU,  wboat  floor  and  other  flours,  breftd,  crarkov,  efe, 
also  beiius  tiiul  jiwis,  nro  a  inudi  c!it'aper  source  nf  imtriruis  tlon 
Ik.    It  is,  liowcver,  impracticable  tu  live  aitogothor  ou  l\n-ee  foodi 
en  if  ccnnomiral  reasons  shoiUd  iniike  it  desirable    Some  otber  ibab  i 

^zc  neoesaary,  and  among  these  milk  is  one  of  the  best  nod  as  anbi 

one  of  tbe  moi^t  coonamical. 
Chart  II  (p.  33)  sbovs  the  qaaotities  of  nntrieats  obtAiDcd  in  I* 

c«nt4*  worth  of  wliole  mid  of  skim  milb.nt  dilTereut:  prices  per  quirt,! 

compared  with  10  rents'  worth  of  other   fuod  miiteriala  at 
.     priccA. 

^K  i>AiLT  HEirus  coBTAnmro  itnjL 

Tu  urdur  that  food  shall  be  adapted  to  the  neeiU  of  tbp  hadj, 
should  have  tbo  protein  and  fuel  iugrediont<i  in  tiio  proper  prui>oi 
It  baa  hwQ  lumnmed  fmm  the  most  accurate  observatioua  ai 
tbat  au  average  tuaii  doing  aii  ordinary  amount,  of  mantuU  labor— 4 
penter  or  mason,  fvr  instance — required  in  bi»  daily  food  about  OJS  «[{ 
poandof  pi-otein,  and  iu  addition  enough  fats  and  carbobydratei 
make  the  fuel  value  3,ij<)0oiiloi-i«s.  Men  in  professional  Iifo,with 
muscular  work,  generally  ut«d  lesH.  tJtaiidanls  prvpareil  for  torn 
Ibis  cla^H  ujill  for  0.22  to  0.35  »f  a  jwund  of  protein  niid  from  I^TM 
to  3,OM0  calories  of  euergy.  Various  combinatiouH  of  fuoda  for  dt^ 
dietaricB  on  either  of  tho  bases  noted  above  may  be  made  by  o^ 
calcntntioiia  bascti  on  the  chemical  compoHitioii  of  varluna  fboda.  A 
foir  aucb  calcubittons  lure  hero  given  In  the  form  uf  daily  meuos  niA^ 
^ve  the  actual  amount;}  of  different  food  materials  thus  n.*<iain:d  bf  I 
tiimily  equivalent  to  four  men  at  ordinary  mainial  labor. 

Suub  a  family  mi);bt,  for  example,  coaaUt  uf  a  uiecbanio  and  vA 
with  four  children — two  girls  of  13  and  0  and  ta-o  boy:;  of  10  ud^ 
years,  rospcsttivdy.  Hero  it  would  l>o  assumed  that  the  man 
engajfi'^l  at  moderately  hatxl  manual  work.  In  like  manner,  tbe  £uBi 
might  consist  of  a  man  of  scdeutaiy  occupation — a  bookkeeper, 
example — his  wife,  three  children  of  11,  Q,  and  6  yc;tt.-<.  mid  a  ft 
serrant.  Ksiimaled  iu  the  same  way,  a  day  laborvr'a  family, 
lug  of  a  father  and  mother  with  three  children  of  1,  3,  oiid  0  yvo* 
nge,  would  bo  pqnivalent  to  three  men  at  active  work,  and  *< 
require  thrctsfourthii  uf  the  quuntJtiea  in  tbe  folhiwing  iiteiiuii. 

The  equivalent  of  any  family  in  terms  of  ouu  adult  man  at  modcn" 
vork  one  day  eau  be  easily  calculated  by  tbe  use  of  the  followioj  (">■ 
tons,  wbici)  are  based  in  part  upon  ex|>erimeiital  data  and  in  part  spn 
arbitrary  assnmptiou.  \nUIu  thcs«  fuctorit  do  not  represonl  tbo 
pofliouol  (uuouut  «onauuu>d  by  every  child  of  a  given  ago,  thtf 
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prolMbly  oil  llio  wliolu  as  ui.>ar1y  ncuunito  as  can  be  obtuloed  vitlMOl 
coasiilerablo  mom  cxi>enment»I  data.    Tbe  factors  are  as  foUom: 

A  wonum  nqttlna  ubont  0.8  tb«  food  of  a  uiaa.  ■ 
A  lioy  11  to  16  jKirs  uM  rc«iiiiTra  kboiit  0.8  llic  food  o(  s  man. 
A  girl  11  to  10  years  old  r«qairra  about  i>.7  tlio  foml  of  a  mma. 
A  DliUd  10  to  13  yean  old  nqnlrc*  ftltont  0.0  tbc  foMl  of  &  tn&xi 
A  clitld  6  to  9  ytaun  old  iciaintt  ulxiiit  O.ft  tins  fuod  uT  ft  mno. 
A  child  3  to  6  yrAn  old  n.v|iiiivsaliaul0.4  tint  food  or  «iBtiti. 
A  child  otiiltrt  2  jeont  ohl  xoguirM  ubont  0.3  the  fond  of  »  mui. 

THO  M£H03. 

T(»  illiistiitto  tbc  ways  in  which  uiilk  iniiy  be  rtiinbiiiwl  witli  otbs 
food  matiritils  to  form  (lally  iJiotariGB  witli  ftbout  tlie  aiummt  of  y-^i^-i 
mid  the  fnel  value  railed  for  by  tho  stnndnrd  for  m^^  at  nx' 
masrnlur  work,  a  fen' uioutis  are  giveu  in  tlio  following |>ages.    i  .^^ 
menus  nre  iiitendfd  to  ahoxr  bovr  niii>roxiiiiately  ib<}  same  nan  iii^" 
Taltto  maj  be  obtiUDCd  by  food  oombiiiAtJoaBdiS'eriugwidcly  uitfudi 
tbu  Qtimbi^r,  kind,  nnd  price  of  the  ftMxl  ni:itorinls  used  to  make  If 
tUr(!«  daily  meals.    Tliey  also  illustratu  how  ibe  rout  of  thu  daily  notf 
may  vary  greatly  vitli  the  kitd  and  variety  of  materials  {uuckiMl 
tbou^h  tliu  nutrittTo  value  rcmaioa  tbe  namo.    These  sumptn  mcMC 
shoald  not,  boTi-ever,  lie  regiuvled  as  in  any  wus^  **inu4le]i>'"  tu  bt 
lotted  iu  ncUud  prnt-'Uce.     The  daily  meuits  for  any  faniily  %riU 
saxilyviiry  with  the  market  snpply,  the  season,  and  thu  relative  r: 
eiveucsH  of  dilTcront  food  materials,  as  n-oll  oa  with  tbc  taatv«  aod  [nm 
of  the  consntnera.    The  jmiiit  to  which  we  vinU  hero  tn  dr&w  tsfccit 
attention  l&  that  the  prudent  baycT  of  foods  for  family  coiif>uinpti« 
can  uot  aiTord  to  wholly  nugluc-t  tlieir  natritive  value  Iu  makiuf;  rack 
pnrcbfiKfH. 

With  r«fercQL'o  to  tbo  following  daily  Dieiin4  sevemi  poittU  ntulbi 
deflniti'ly  borne  ill  mind.  (1)  The  amoants  given  reprosejit  nboat«l»t 
nonld  be  called  for  in  a  family  equivalent  to  fonr  full-^rrown  ton  M 
ordinary  mauual  labor.  ^ucU  as  machinists^  carpenteru,  mill-woikcifc 
funucrs,  tmckmen,  etc.,  nccordiug'  to  the  usually  acc«pte<l  Ktanilwli 
SMcntary  people  would  roqairo  somenbat  less  than  tbo  UDooalskii* 
given,  (2)  (!hi!dreti  a»  :i  rule  may  Ito  considered  aA  having  "modetaW 
muscular  exercise,"  audit  may  easily  be  anderstowl  that  tbc  U-jxar- 
boy  eats  aa  much  as  his  father  vlio  i8  «npi^ed  to  business  or  pi 
sional  occupation,  both  requiring,  norordlng  to  the  tentattro  planduA 
O.s  of  the  food  uci'dfd  by  n  man  with  uiodenito  muscular  work,  i-t)  I' 
ia  uot  assumed  that  any  housewife  will  find  it  coDveuieiit  tit  fon** 
exactly  the  proportions  tsuggeatod  in  tbo  monas,     Tho  pori'oso  il 

■TliiNW  rorapnriMiiui  aro  with  a  man  at  luodcnMe  rooMalftr  work.  A  nut  «1A^ 
aiif  ronsid«rati)pii>iiu'nlarexnrflH  ml^ht  K'luiro  anlytlieaif;bt-teiithab<tn>IW*'' 
lo  u  wiMniui  DUS*Bc*l  in  ordiaory  boiuobald  duUu,  i>r  a  boy  froa  11  to  II  f«aV^ 
atscLout. 
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T  about  wbat  amoants  and  i)roportioii8  of  food  inateiiitls  woald 
i  required  Dutrieuts. 

I  calls  for  a  daily  expenditure  of  41^  cents  per  person,  the 
t  items  of  expense  therein  being  the  bacon  and  eggs,  the  sirup, 
lb,  and  the  chicken  croquettes.  It  is,  perhaps,  more  elaborate 
tly  than  many  families  would  desire.     The  detailed  mena  is  as 


Mf.s'i;  I. — For/amily  equirdlent  to  J  men  at  mndrrale  miiacitlar  toork. 


Food  materials. 

Wdght. 

Cost. 

Pro(oin. 

Fad 
value. 

Breal;faKL 

hbt.  Ot. 

0  3 
S 

2 
8 
8 

1  0 

a 

8 
1* 

CtnU. 

s 

8 

1* 

3 
3 

a 

PDunilf 
(      0.029 
I         .012 

CalorUi. 

350 

01 

232 

.MS 

.oos 

.018 
.034 

1,SS0 

323 

926 

780 

837 

.0J8 

003 

223 

.010 

410 

I 

3St 

.282 

G,02S 

ZHnner. 

1     0 
1     8 
1    0 
1     0 
1     S 
4 
3 

A 

4 

i 

4 
8 

S 
4 

4 
6 
1 

IS 

SO 
2 
3 

« 

4 
3 

1 

» 

B 

s» 

.020 
.228 
.018 
.DOB 
.072 
.030 
.OlD 

.028 

4fi 

1.282 
325 

B3 

383 

410 

360 

ling: 

4tO 
4K 

.010 

.008 

I        .013 

.010 

.010 

81 

allk 

81 

813 

.c«  forpudtllng: 

Bl 

102 

46S 

.036 

4S2 

217 

.010 

410 

U 

.502 

6,418 

Svpptt  Of  IuimA. 
■oqnctte*) 

8 
1 
1 
3 
2 
8 
8 

J* 
1     0 
11 

18 

3 
I 

a 

8 
G 

.114 
.007 
.001 
.OIS 
[         .013 
.005 
.048 

250 

103 

13 

81 

- 

151 

42 

003 

835 

.020 
.010 
.030 

018 

ITS 

ess 

42 

.26B 

2,387 

IGl) 

1.003 

14,401 

40 

.270 

3,015 

area  given  for  batter  In  thcBS  nioniis  Aro  based  on  the  pcrrccntnge  c^ompoHitfon  ae  givon  In 
Agr.,OfflcearEzperlinciit  Stations,  Bui.  28..  T bis  differs  xllgL tly  from  Ibat  given  on  p.  IS, 
recently  made  averace  of  a  larger  uambtir  nf  aDalyBOS. 
nee  given  ander  coffee  inolnde  in  all  case*  the  milk  and  oreani  and  the  sugar  tb«b~«tni& 

■•  naed  theialn. 
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A  nimily  iMiniviilent  to  four  men  Iiaving  littlw  tnuKCitltu*  eserrise — i.P^ 
men  with  sedentary  oct;u]ii(tion — would  rci[uire  but  about  0.8  tlie  quati- 
tiLu'fl  inilivstrd  iii  tbo abovo  iik^iiu.  It  woitbl  l»e  very  dyubtfnl,  bowen-r, 
if  tUcy  would  cat  proportioi  ftlly  less  of  every  fof>d  material.    It  wonlJ, 

ftkpt,  btiiiiDrp  pn>)>ab)t^  tliiit  llmniuciuntanf  meal,  lii^li,  i>ggs,  potatoGfi, 
id  bread  eaten  would  bo  lediiceil  to  n  much  greater  amount  than  fhltt. 
pastry,  coflee,  iiU\ 

^IcDu  1  tiiu<lilled  so  ae  tofuruisb  tbo  auioaiitofimtrients required  bj 
a  family  tHiutvulcut  to  fonr  adults  witU  liltio  luusculur  exercl&Q  woalil 
be  as  foUows: 

Xntu  I mfOtHfltd /or  a/anitg  rqitlvalait  to/t»ir«4»U»  irfllt  UuUvicvnUe. 

SrtalJtuU—CcrOiil,  2t  outicn*;  milk,  fi  onnooa;  «>£»,  2  oancM;  b«con.  6  uunen: 
potutoAs,  12  ontK-en;  backvliMt,  pnpaml,  8  onncm;  mftplo  slrop,  8  ouboh;  olku 
lUuuSM  in  )l»uit  I. 

Dinner. — Hiunt  laiiih,  lu^,  I  iMiind  4  otinceB;  {topd  \vwie,,  bIh'IIikI,  1  poaml  (  oudcM; 
lllsraraDi,  3  oniirK* ;  rht-tim,  2  -imuce*;  utli«r  ileiiiit  iia  in  Menu  1. 

Sipptr. — Cbi^'ken  i^ror]aett<i*,  ohlekeii  toMit,  C  oniivm;  flour,  f  ouucv;  «niot),  | 
ivi;  liultcr,  lioiiucoe;IottucD,  6oun<«a;  br*iid,  6oanc«a;  otlicriteraanAlnUeau^ 

By  rednciug  the  materials  in  tbiamena  to  tbe  quantities  noted  above, 
tlio  avenigo  mat  of  tlio  tliix-n  meals  would  tio  aliout  37  ccntH  jier  iiiaB, 
and  wnuld  furnitfli  uot  fiir  from  0.'J4  pound  protein  and  a  fuel  vafneof 
about  3,(KKi  calories  Id  each  iwraon. 

In  Menu  1 1  tbe  <lay'K  food  eostt  20^  cents.  Tlie  largest  single  itam 
{s  tbo  meat  for  dinner.  Tlie  one  gtviti;;  thu  htast  food  return  in  actaal 
uatrinieut  fur  H»  cust  is  the  fruit.  Tbo  amount  of  protein  furnisliod  bf 
tbe  breakfast  and  supper  is  small  us  comjuired  witb  tbo  fuel  valna  «( 
the  food.  Consequently,  for  dinner  Mime  meat  is  used  which  will  (brnisii 
coiisideruble  protein,  but  not  an  exeessive  amount  of  fnel  iugredioaU, 
othcrn-iso  tbo  ration  will  bo  one  sided  iJeef,  veni,  and  fish  are  mesis 
giving  a  largv.  amount  of  protein  as  compared  with  the  fad  value,  and 
tit  is  from  one  of  tliiute  clnsiseM  that  the  meat  in  \»  tni  tH-lei^ted,  Tlie 
Ecboioe  miKbt  fall  on  a  knuckle  of  veal  for  a  stew,  frieil  fresh  eud,  i>r&»uic 
\n  cut  of  beef.  In  tbiti  menu  Ifao  Hbouldcr  of  beef  is  chosen.  Tlib^ 
'^hen  proi>erly  Ijoilwl,  giv«s  »  meat  very  tender,  jnicy,  and  palataWe; 
when  improperly  cooked  it  adds  more  odium  to  tbe  very  unjn&il}' 
despised  "beef  stew"  and  *'|wt  roast."  If  desired,  a  veal  sbonldtrnwit 
unty  bo  aubslituted.  It  would  re(|uiro  2^  ixjundR  of  this  U)  replace  Uifl 
beef  shonlder,  and  would  cost  about 30  cents  at  the  rates  berc  nuume^- 
This  would  make  the  cost  per  x>erson  about  31  cents  for  tbo  day. 
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:ail8  of  this  menu  ar©  as  follows: 

■su  II. — For  /amili/  equivalent  to  t  men  at  taoderale  mutcular  teeri. 


Food  materials. 

Weight. 

CoHt. 

Protein. 

FuBl 

value. 

Brtai/a/t. 

Lbi.  Oi. 

0  12 

2 

2 
3 
8 

1  0 

CentMM       Founds. 

e        0. oos 

)                    (         .010 

\           3  1       -oia 

Caloritt. 
217 

232 

183 

I 

3 

I.  —  ..... 

232 

.(lie 

207 

9  !          .DCS 
(               .DM 

322 

l,2Da 

B 
S 

SIS 

.015 

eis 

35  1          .233 

S.TBS 

IH»nir, 

2      0 
1     13 
1     13 
U 

4 

1      S 

2 

3 

12* 
1) 
3 

24 
2 

}              - 

.389 

.oni 

r        .039 

1,»70 

eso 

880 

u- 

.021 

901 

10 

3 
3 
2 
It 

.018 
.016 

187 

81 

350 

108 

.071 

901 

823 

.     .032 
.OlS 

3ia 

816 



&5 

.663 

6.38S 

Supp{r  or  lunch. 

10 
10 

2 
1 

13 
B 
4 

10 
}              ^ 

I              « 

}              = 
2 

.081 
f         .Oil 

es2 

a: 

203 

132 

.OSS 
.UI6 

1,230 

81 

217 

ii 

f        .003 

191 

350 

.PIT 
.010 

112 

110 

281 

.120 

3,008 

118) 

1.121 

11,029 

SOi 

.280 

3,  S-W 

1  Weight  with  poda. 
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It  is  customary  ia  very  many  familieB  to  make  some  additional  jHq 
iitioti  for  the  Sunday  table.  In  tlie  following  mena  is  given  »nd 
lore  elaborate  and  varied  diet,  snch  as  might  be  firepared  for  Snii 
lie  estimated  cost  per  man  per  day  of  this  ration  ia  46  cents,  tbed 
}em8  being  the  froit,  chicken,  and  ice  cream.  The  detaib  of  fl 
leuu  are  as  follows : 

Mbnu  III. — For/amtlg  eguiealmt  to  4  m«it  at  moderate  maicalttr  wort. 


[fourth  mcati  tlicj  daily  food  ooats  aboat  26  oeiitii  p«r  mnn. 
Ik  is  iutroduced  as  a  berenige  tur  supper  iiistciul  of  tea  or 
o  this  way  a  ration,  which  wmild  olherwiM)  bo  slightly  dofl- 
birotciu,  is  supplied  with  the  ro<|iiireil  aiuouut  with  tho  addi- 
|t  very  little  of  lats  and  carliohydratcsi,  i.  e.,  ftiwl  iiiffivdii^iila. 
[foiiDd  tti.1t  tlic  gi'iiunil  tendeDcy  iii  tiie  diet.  csi>OL-iiil]y  wht^re 
ounsidei-ablo  viiHoty  nf  pustry  tind  dcfigortti,  i&  toward  too  large 
iuu  of  I'atH  a:id  carbohydrates  as  compared  with  the  pmh-in. 
bo  obviiitod  cither  by  tho  uso  of  rooru  and  Icuikt  meats,  fish} 
milk  or  buttermilk,  and  cbeeitc. 

IV.— /'or/aw f(y  «^itii?aUnt  itj  4  men  til  mt/tltrAle  iHa*rHl4tr  trork. 


Fae4  (BitcelaU. 


Rrc*]faM, 


Mmmt. 


ins: 


I 

a 


Sufptr  or  lnittS, 
(nmdbMf 


Witflit. 


Xte .  Or. 
3  Q 
I 
10 
3 
10 

a 

4 

8 
9 


a 

» 


ftaf. 


OuU. 


CmU. 


rrolsln. 


Oi«08 

.041 

oao 


{....;■ 


.tan 

.CU8 


3|'  .010 


SI 


a 


.ITO 


.nso 

.303 
.«B4 

.OM 
.CDS 


.«3* 


.OTI 
".iii' 


to 


.va 


vslu*. 


ColfK**. 
»1» 
KS 

Ma 

uo 

tM 

la 
m 

■30 

4» 

410 


4.1H 


ITO 

m 

11 

noes 

410 

Z17 
4«S 
«H 
317 
410 


.141 

.OM 

.OTO 


.«jr 
.«4a 


ll.>39 


5«0 

lie 
au 

400 


a 

loTi 


.ni| 
iTira^l 


2.*TS 


I 


ttiott  of  what  wmi  Kiiid  above  iTOiireriiiiig  the  tendency  of  a 

Ion  to  coDtaJn  too  lurge  a,  proimrtion  of  fael  iugrcdleutn  (fats, 

r,  etc.)  as  compared  with  tho  amount  of  protein,  the  follow- 

[may  be  clte<I  (Xo.  5).    Tli«  changos  necessary  to  obtain  the 

Djrartions  are  illustrated  in  menu  ^o.  0. 


80 

It  is,  of  ooDTBe,  not  important  that  each  me^  or  the  total  fiood  of  N 

[ndividaal  day,  should  have  jnst  the  right  amoant  of  nutrients,  or  A 
the  proportions  of  protein  and  fuel  iugredient8  shonld  be  exactlyt 
rect  so  as  to  make  the  meal  or  da;'s  diet  well  balanced.  The  bod; 
BOQtinnaUy  storing  nntritiyo  materials  and  using  them.  It  is 
depcnden  t  any  day  a^wn  (he  food  eaten  that  x>articnlar  day.  HeiKi 
BxcesB  one  day  may  be  made  ap  by  a  deficiency  the  next  or  vicevc 
Healthful  nourishment  requires  simply  that  the  nntrienta  as  a  wi 
during  longer  or  shorter  periods,  should  bo  fitted  to  the  actual  need 
the  body  for  use. 

Mbitu  V. — For  family  equivalent  to  4  men  at  moderate  mutcutar  irort. 


Tifoi  maLcrlila. 


Brenkliuit  tnn*I 

Milk 

flOKM --..■ 

Huttoa  (]iDpB 

PMahiea 

Butter 

JbHU.. 

CoSbo. 


Tmnato  »imp 

KoB*l:  pr-rlc 

PcVlJltlHM 

Tiimlp* 

Coffiw 


PraiKs. 

!2 

PamMit. 

.m 

oil 

1 

1 

SI 


aru  VI. — Ferfamitif  e^vftialmU  to  4  me»  at  awrfnvk  Muenlar  worfc. 


Food  lUfttCiTiBtB. 

'Wetglit. 

Cnt. 

ProUIn. 

Fool 
Talae. 

,Ar»aVu(- 

Lbt^  Oz. 
1       4 

4 
B 

>   J' 

1       0 

s 

13 

4 

Pound*. 

o.oa« 

.031 
.0I« 

Caloritt. 
MS 

421 

la 

ITS 

.aoo 

.018 

T7S 

819 

6B3 

.0T7 

1,1(8 

3t'          .  010 

410 

- 

"* 

.381 

4,431 

SHnM9T. 

I     12 
1      4 

ill 

1       • 

21 

1         .121 

820 

JUT 

.007 
.Z7S 

.oos 

.018 

los 

408 

67 

lug  witii  lomoQ  saice: 

410 

850 

32S 

r 
'      =" 

.016 

182 

4U 

h     

172 

108 

3* 

.UIO 

410 

41 

.481 

8,275 

Supptr. 

2      0 

]     i 

4 
2 
S 

a 

! 

IB 

a 
}          > 

4 

.060 
.107 

850 

I,»68 
8S9 

b 

228 

.OVB 
.ODD 

810 

162 

132 

.028 
.010 

61 B 

410 

Mi 

.3LR  1 

4,706 

ID)  1       1. 161  : 

14.47a 

so 

.290 

3,818 

n  VII  the  cost  per  day  amounts  to  21  cents,  the  protein  to 
id,  and  the  fael  value  to  3,410  calories.  This  ration  i?,  slightly 
a  fuel  ingredients — those  which  supply  the  body  with  heat  and 
forces — and  would  best  precede  or  follow  one  in  which  fatter 
I  more  i)astry  were  used,  such,  for«example,  as  Menu  V.  If 
le  Indian  puddiug  could  be  made  with  whole  inilk  instead  of 
,  when  the  fnel  valne  per  person  would  be  increased  to  3,500 
ithoot  affecting  the  amount  of  protein,  while  the  cost  per  man 
increased  about  1  cent.  In  this  case  the  ration  becomes  well 
ID  itself. 
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jfKKO  VII. — Forfttmilf  egitirattut  la  4  mm  almoit»rmt«  mmwetiiar  wmk] 


Titoi  aiBtofult. 


Mitotfiut. 


»«Ml 

Ulh » 

P«".'--Y 

tlor* 

.Itmit 

Buim 

OoCm „ 

Total 


BmJ,  far •(•*.... 

fautoos 

TnMiM 

Inih*"!"!!"!." 

CoraniMl.... 

lll>1»M* 

Batlcr 

SUnnllk... 
CoBm 


JNhmp. 


ToUl 


„^b4  bwT.  vaiuiad 

TMabMM 

Btwd 

Biittnr 


TbI.1 

Tntal  pPTilBJ . 

TOUl  far  OD"  BUB. 


ewpptr. 


Wdghi.      OhL      I'i>i^ 


Li».nt. 
0     8 


OcaU 


"I 


m 


II 


>.VI1 


Ill  these  niouiis  tliL<  iitnuuut  of  milk  bas,  aa  A  rale,  been  taken 
T«t!;entiDg  Koinewbero  ncnr  the  average  oouBuinptJnD.    Tbo 
milk  (rati  bu  hien^iKiL-d  in  iwy  of  tho  menuit  g'ivon  alrave  citber  1 
stitutiiii;  it  t-o  some  extent  for  colTee  or  tou,  ur  by  usJuj;  man:  mi 
emnller  qiiantitii's  of  mcatK,  butter,  or  eggs,     lioiigbtf  >pttt 
qniirt  of  \rliolo  milk  coulil  be  substitutod  for  hitlf  a  poand  of 
ves&  aud  llio  niQuuut  of  uutricuts  would  Iw  the  HHine,  wbjl«a 
milk  woald  gire  as  large  a  faol  valne  as  1^  ounces  of  biitUf< 
luldition  eonsidorablo  pi-oteiu  not  runiisbcd  by  the  latter. 

TbiH  r«|>lafreiiieiit  of  ruBatM  by  uiilk  in  illiistrutetl  io  the  (^ 
menu,  in  which  a  diet  with  a  ratbcr  small  «|UiiiM)ty  of  null' 
chauiTed  it^  to  indiidc  a  much  Iarg'i*r  umoniit.  Tbim  ftir  brol^ 
tlio  ni<)4liiied  ration  a  pint  and  a  half  uf  milk  is  made  to  ti 
pinco  of  half  a  jKiiind  of  broiled  steak.  For  dinner  a  utiart  ( 
milk  (or  biittermilk)  in  called  for,  ur  a  glass  for  uiuli  penNio 
some  of  it  is  used  in  the  booking.  At  the  siimo  time.  4  uana 
roast  pork  Is  reqtiired.  In  the  same  way  a  glius  of  wIm>I« 
allovretl  each  persou  for  sup[)er,  or  the  bi'cud  can  be  mailo  lot 
toast  and  tho  most  nf  the  extra  milk  used  in  tbia  way.  Tki* 
tbe  caoucd  siUuion  to  bu  teduoed  0  ouuue& 
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Hemu  VIII,— J^or /ami /y  tqairaleHl  to  4  men  at  moderate  excrcite. 


Food  niftteiials. 


Brtok/ail. 

uiM,  applMiOr  peoTB. 
wt  pr«pBnttiDn 


IT 

lad  airloln  steak. 

sdpoUttiw 

nillB 

er 

■a  milk 


Welglit  of  food. 


Wllh 

■mall 

■mount 

of  mUk. 


Lbt.  Ot. 

0    12 

4 


Dinner. 


mto  soap 

It  porlt 

tied  potatoes . 

Bip» 

ilsA-Itteri: 
Apple* 


1     12 
1     12 

1      t 
8 

8 


With 

Urge 

amaimt 

ofmUk. 


Lbt.  Ox. 

0  12 

4 

8 

3 

12 

1  8 
1      0 

ii 
1      8 


Pood  mat«rl&la. 


iXnn  fC— Coa  Unned . 
Appio  frlltera— CoDtlniiod. 

Lbt.  Oi. 
3 

S 

i^:!!!!!""'";; : 

i* 

3 

Supper. 

1     e 

12 

g 

3 

Beirie*.  cMDoed  or  Aswh 

8 

Weight  of  food. 


With 

tmall 

upoimt 

of  milk. 


With 

luKB 

■moDut 

ofiallk. 


lAt.  <H. 

2 
2 

i* 

3 
3      0 


1      0 

13 

S 

3 

8 

3      0 


Coat,  protein,  and  fatl  ralue  of  the  above. 


Coat, 

TrotelD. 

Pnel 
Toluc 

With  trnall  amirunt  of  milk. 

Oentt. 
18 
t1 
33t 

Poundt. 

0.39 

.39 

.31 

Oatoriet. 

G,  300 

E,800 

3,200 

132} 

1.13 

11,300 

33 

.28 

3,  S75 

With  large  amount  o/  tnllit. 

13 
171 

.36 

6,270 

B,100 

3,S0O 

12S 

1.11 

11,  no 

81 

.38 

8,507 

fenns  IX,  X,  and  XI,  following,  are  inleDded  to  illustrate  how  Dour- 
ing  food  can  be  procured  in  sufBcient  quantities  and  moderate 
"iety  at  a  cost  of  not  over  16  cents  per  day.  The  cost  to  tbe  farmer 
:ild  be  much  less,  since  these  meuas  call  for  considerable  amounts  of 
k,  which  is  hardly  worth  more  than  one-half  or  one-third  its  much 
the  farm  as  it  costs  in  the  towns  and  cities.  Ooffce  has  not  alwa}-s 
Ml  indicated,  but  can  be  introduced  for  any  meal  at  a  cost  of  from  ^ 
L  J  cents  i)er  cup,  according  to  how  much  cofTeo  is  used  in  making  the 
ision  and  bow  much  sugar,  milk,  and  cream  are  added. 
15773— No.  74 3 


34 
Hamj  IX.'^For family  eqttivaleiit  to  4  men  at  modersle  VMaoiUar  work. 


Food  inaterlmla. 

Weight. 

Coat. 

Vwtbtia. 

Fad 

TllO*. 

BrtaVat. 

IM-Ot. 
0     S 

« 

3 
10 

3 

1 

1 

0.0X2 
.011 

Oobrw 
114 

« 

IB 

.069 

ffil 

Ut 

a 

.DBS 

LWT 

JKriwt. 

1      0 
1      1 

8 

10 

1 

IS 
3 
1 

i* 

.U7 

.OK 
.007 
.050 

*s 

• 

IB 

<U 

3H 

.509 

4,0U 

Bvppir. 

i    0 
u 

I      8 

x 
in 

3 

s 
s 

1 

1* 

.U8 
.013 

1,11* 

«■ 

Ijrd                                                               .           

SIT 

.ieit 

13 

m 

ToUl 

!0i 

.U3 

T,ua 



a* 

L145 

».« 

13 

.385 

3,1T1 

Henit  X. — For  family  eqiiitnHe»t  to  4  men  at  moderate  ntiucular  teork. 


Food  material &. 


Hrrai/nst, 

Oatmeal 

Kkiru  milk.  I  plot 

Siignr 

Jln-ail  ( horacmadrO 

SnuHaje 

ISntter  (21  cCDtH  iwr  jiouud) 


Total 


Dini-.er, 


Ilopf  flanlf.  Bt<>w 

Piitnloes  (00  tcnlB  par  hiiflhul) 

Cabbage 

Corn  inonlpuilUirg: 

Com  meal 

Skjm  TLiilk,  1  t^narL 

ilolasaes 


Tolal 


Supjier. 


Htpr.  wormcil  In  grury. 

Hot  liiHfiitt 

Hiit(er 

Milk,  1  quart 


Tol.il 

Tolal  jior  dj3' 

Toial  for  ocie  man . 


Weight. 


T.h'.  0!. 

a     e 


Coat. 


Protein. 


Fuel 

Tllui^, 


Cenlt. 


J       0 
12 

4 

2     n 

12 


1  H 

2  0 


a.  o'.B 
.an 


.OM 

.0«( 


Calorif. 

-2E 

l.SS 

1.1^ 


l»l 


m' 


.285 


3,^T* 


.430 

2.*^ 

.US* 

9TS 

.013 

1« 

.023 

414 

.fifla 

3te 

.020 

Bs: 

5,!»9 


.oee 

.340 

!,«0I) 

,033 

J2S 

.25B 

!.»>' 

I.13( 

3,  Si) 

3.411 


L 

p^Hwlvinenaii  .ittnmptto  trive,  u  nearly  ma  L-imvetikutr  the  range  of  food 
[liuiteiial»  and  lli«  variety  uf  uombiuuliou  wliiul)  uiiglit  his  fouud  iii  Ibtt 
av«i-as«i  well-to-Uo  houscltold.  Soiue  uf  tbc  inoims  ar<-  more  varied  nutt 
costly  tlitto  otlient,  niiii  a  lew  nr«  (pveo  slion-jn^  ttie  effort  of  tbo  iisl*  of 
more  milk,  ami  aim  liov  ft  diet  uiglifc  iMi.sily  Iteirotne  one-siilf^l.  Tba 
quautilii'B  of  tlic  dilTeroiit  I'uods  Uisvd  |>ei'  meail  Mill  nut,  it  is  I>e1iuvcdf 
t>«  found  oat  of  proportii'n  to  cnch  oilier,  tUua^U  uf  coiiri^o  tbey  will  not 
snit  every  family.  Tbe  wi-ights  uf  all  mnterinls,  oatmoal  uiid  uttior 
eereats,  mi'ut,  v<>ue(abli*s,  etc,  aru  tVir  these  itiibKLuioes  as  piin^biiiwd. 

The  ralculstioiiH  of  tlie  qaantitics  oC  niitriL-ul^  coutuiucd  iu  tllt^  diiVcr- 
CQt  r<>ods  in  txtscd  Qiton  tlio  avcnigo  peii'^outage  cotupnsitiuu  of  tbesa 
luaterials.  luiLsmui-b  as  the  lilts  iinil  wirbotiydrtttcs  nro  used  simply  na 
Aiel  tbey  are  not  sliowii  in  tbe  mciiuM,  only  tlie  (jminlity  of  protein  nnd 
fuel  valnr  uf  tin-,  (*mhI  l>riti(f  of  inteie;^t. 

■0  i-ost  uf  tlte  difftrent  Iwd  Wiiteriala  iimat  of  necessity  be  more  or 
hMS  of  a  varyioff  quantity,  dqH>udins  upon  Ibe  eeasoii  of  tbc  year, 
tbe  rbaraiHer  of  the  innrkets.  lHr;;i>  ur  Himtll,  city  or  i-4iiuilry,  rtr.  l)f 
tbe  mora  iniiKirluat  fucHl  iiuiteriaU  ttn;  assumed  price  iier  |M)tind  ix  ;ta 
(allova:  B«ef  loin,  lU  to  '25  cents;  sbouldrr.  13  OL-nto;  round,  U  i-vnts 
ehltiken,  15  c«uts;  luutton  loin,  IG  eeol^;  lamb  le;;.  20  i 
IG  cent*;  tuinsngo.  10  cents:  inflk,  ^J  i!<>Mts  {0  eentn  jtci- 
millc,  I^  ceultf  (3  cuutii  per  i|uart);  buttctr,  iU  ceutn;  obe 


1 


\ 
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eggs,  10  cents  [24  cents  per  tloKcii);  fiout  and  mm),  Sj  lo  3 
cereals,  ">  to  8  cents;  bp«jnl,  l  cents;  |H»taioes  anil  ytiier  \e 
i,M|OU(0<ie«>iitJB  per  bushel);  bauaun&,abont  8ceiiU(2UcMtspfr^ 

ftvges,  about  7  cents  ('25  to  10  cents  pur  dctzen  );  apples,  H  ' 
pontid  (00  crula  iier  bualiel). 

It  is  probable  tbnt  tbc  above  figores  represent  more  D^aHr  tiii 
a^  prlu'es  of  Ibe  ditfei'ent  food  tiititerials  in  tbe  eastern  purtt^l 
country  than  in  the.  ceiitrHl  and  western  ixirtiotis,  wtsiT^  ineiitJ,  < 
and  uiuuy  othor  prcxluuta  are  somewhat  cheaper.     It  ia  also  lo  \»\ 
Id  mind  that  by  observing  the  markets  mauy  food  materiaUca| 
pnn-hftged  much  chenper  than  here  inriicati'd,  wbiU-  nn  the  olbfrl 
tliiTe  may  be  times  vfhvn  they  will  be  mncb   more  «x]ieiaiT^ 
choice  of  vegetables  aiid  frnita  will  anttirally  be  gu%-en)cd 
abandaoce  and  cost. 

Another  point  that  must  not  be  overluoked  ia  that  th«  ijii 
and  consequently  the  costs,  here  given  are  for  fmtr  wurkluy  BtDjI 
is  U>  any,  nntn  cnf;ngeil  in  uioili>nitc)y  hard  uinseular  bibor.    Oti 
diilcreut  iadividoals  differ  greatly  in  their  needs  for  food.    TUeM  Ip 
exproK.H  only  general  averages  and  are  based  upou  the  boel  iai 
accessible. 

Whou  a  dish  is  indicated  that  must  bo  prepared  at  the  borne  tltf| 
portions  of  nntricntd  entering  therein  are  indicuteil,  bat  not  ofi 
meiits,   flavorings,  and  other  accessories.    Thus,    jf  lentou  ua 
Endicateil  u-ith  a  padding'  nu  mention  iit  made  of  the  lumon  pteL ' 
has  little  fond  value  nad  Is  simply  nsed  fortlic  flavor  ft  impart*. 
tviKu  amanata  of  vincj^ar  are  not  indJcalctl  %rhi-rc  K;iliid«  aro  ralMj 
The  values  given  under  the  bead  *■  tea  or  codri.<e'*  are  obtninnl  hf  I 
iug  llio  actual  cost  and  nutrioutsof  the  ingredients  entering  tliei 
It  ia  calcntatcd  that  fur  four  cups  of  <-ofle«  2  ouncea  milk.  2 
cream,  2  ounces  sufrar,  and  lA  onncea  colTi-e  may  be  used.    Tlie^*4 
cuHt  about  3^  CQUtA,  aad  woald  furnish  O.uiti  pound  of  protein 
i\icl  valneef  4.10  cnlorios.     The  cofTee  or  tea  infusion  itself  rant 
nntrieuls.     In  the  iiu-nas  it  has  been  supposed  that  ut  times  tin*  p 
^rould  Wiint  but  one  cup  of  ooflTee  each,  while  at  timeti  tfaf?  *' 
dcsiro  twocui>s,  and  occasionally  allowance  has  been  made  for  <it( 
for  the  four  porsons, 

Tho  weights  of  meiLbs  and  vegetables  given  In  the  nteaoA  tf*| 
thoiK  articles  ax  found  in  the  market.  The  meats  trill  iuduit<v< 
rule,  more  or  less  bone  and  the  rcgetablos  cktn,  which  is  iuMil<l>' 
is  rejectoil.  In  estimating  the  nutrients  in  iheae  Toiids  allovi 
madi!  fur  what  has  been  found  tobcalwutan  avcniKe  iinipurlhiuflll 
In  dtrtei-ent  cats  of  meat.  In  vcfrt^tablcs  it  is  snppoi**'d  that  froo' 
fifth  to  one-sixth  will  be  thrown  away  in  preparing  lhe*io  fortlmi 
Thi^  wi'ighU  of  the  cereals  art]  for  tli cao  in  tho  dry  uoadillmi 
cookiii;;.  In  cooking  it  is  nnderstocMl  that  flour,  auirar.  biitt^t< 
eto.,  are  measured  rather  than  weigliod,  and  both  the  ijuanlily  bf  1 
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^y  weight  are  OS  a  rule  recordo<t  In  tlie  meunft.    It  la  is  very  diffl- 

ter  to  roduoe  tonspoounilii  niid  titblpspixiii fills  of  tiiutcrialK  to  a 

veight^  iiitd  even  cupfuls  are  a  wry  iiiituitlHJhctury  tuvasiire. 

Ducrul  tlie  Ibllowiiig  ovenigea  liavo  been  takeu  for  tlie  weight  of 

eut  iuoa8ur«4  of  diffcttMiC  foods: 

btittor. 
I^OD^bair  pint    :=8lx  ouDcea  of  bominjr.  com  mnnl,  Imokwhoiit. 

^oiie-fourUi  puiind  of  flour.  wlti»it  liXMikflut  fa 
corcalinv,  oittineiil. 

I  lluur,  cerealH,  elc.=abuiit  1  aunca. 
One  UtiWpeonfnl  j  corn  m«al  — about  )  unuc. 

'  butler,  »t>r«h,  liw,  eugnr,  rUi. —about  1  ovaw 

TTciglits  of  a  cupful  of  tbo  diflorcnt  foods  iiiiiy  be,  conBiderod  as 
2f  auiurutc,  but  tbB  estimated  \rt-iglit  of  one  tiiblwipoonfUl  of 
M«Dt  matcrtnls  is  one  of  tbe  crudest  nmkesbifts,  de^wndfog  upon 
tpoi>ii,  find  e.spo<:ially  n|)oii  n'bnt  tliu  (tcrnoii  considers  ii  spoonful. 
.  tbe  uieiiue  given  nbovo  only  siich  nn  amount  of  cacb  foo<l  mate- 
is  indicatod  as  may  bo  uoiupletely  cousumud  at  WK-li  meal.  >'o 
^aJicv  t-s  Riiide  for  materiiU  to  be  left  over.  Of  course  in  tbe  ordi- 
7l)ua8eboId  it  is  calculated  tliat  tbertiwillbu  n  nitlicr  lar^rquau- 
of  tbe  dilfi-reat  diehes  prepared  ttiaa  will  be  consumed  at  one 
tl.  The  food  reiuniiiiiif;  is  eilber  wasted  or  warmed  up  ta  BOOie  of 
nany  ways  witb  wbk-U  the  good  cook  is  familiar. 
5ie  priDcii>al  classes  of  focd  niiiterials  may  be  roii^bly  groapcd  as 
<tv(i  as  rogard»  the  proportion  of  piotcin  to  fuel  viiliie,  bvgiiining 
jh  thoite  whivli  bavo  tbe  largest  proportion  of  protein  ntid  cudiug 
St  tho^e  wblcb  eoutain  little  or  uu  protein: 

■la  iMutaioUip  aluge  oniuunt  IKUli;  v«nl;  Ivnu  liouf,  •ucli  iw  •ikaiik,  nil  unlit  or, 


r 

Kaoani 


protein  aa  eompnr«il    with 
I  mluc. 


■   <ontaitiiD|; 


contain  ill  2    :> 
lanC  of  |irulein. 


in  a<1  i  ti  m 


litllo  or   no 


c*nuod  corned,   rouBfl,  nock,  ftnil  fhack;  skUD 
milk. 

Fowl;  r^gs;  mntlon  I<v  nod  Btioii1<l«T;  bei>f,  Tnt- 
t«r  nits,  nucli  a-i  rib.  lolu,  rump,  llitnk,  and 
l>i'Iiiki-t;  whuleiuilk;  1>oit.na  oixl  ]>rt<u);  nintloa 
cliiii-k  aiid  luiii;  i-bi't-Hu;  Jibuti  imrk;  imIidobI 
aiiil    Dtliirr   br«akfiuit  fuiKls;  ilour;  bread,  ale. 

Vpgeiablca  nuil  fi'Olt;  fat  pork;  rleo;   taplot^nj 
nn-b;  butter  ond  olb«r  fut»  BiKt  oils;  aagw. 


I  Vug 

I         HI 


>    plaatiJDg  a  well  balanced  diet  the  following   points  must   be 
■lidercd : 

^y  Tbo  use  of  any  eon.sfderalile  amount  of  fat  meat  or  atnrcby  food 
«lld  be  ofliiet  by  the  use  of  some  material  rich  in  protein.  Thus,  if 
*t  iHiik  is  Ut  be  ealbu  for  dinner,  veal,  li^li,  or  lean  beef  might  well 
*ateii  for  breakfast  or  snpj^er  or  both.  IJean  sonp  furoishea  a  eon- 
^i-able  amount  of  protein,  while  bouillon,  ouusouimt-,  or  toiuuto  Huay 
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are  practically  nseless  as  a  soarce  of  Dntriment.  Skim  milk  a 
nishes  protein,  with  bat  very  little  accomponyiiig  fats  and  e 
drates  to  increase  the  fuel  ralae. 

(2)  The  use  of  lean  meats  or  Qsh  for  2il  tliree  meals  would  req; 
use  of  such  foods  as  rice,  tapioca,  or  comstareh  pudding,  cons 
qaantities  of  sagar  and  batter,  and  more  vegetables,  in  order  to 
Bafficient  fuel  value. 

(3)  Since  tloar,  sagar,  and  batter  or  lard  enter  very  larg^t 
tries  and  desserts,  the  larger  the  qaantities  of  these  dishes  that  i 
Bumed  tbe  larger  does  the  Aiel  value  tend  to  become  as  compsr 
the  protein. 
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FARMERS'  BULLETINS. 


[jjia  a  list  of  the  Farmers'  BuUetins  available  for  distribution,  ehowing 
tie,  and  size  in  pages  of  eauli.  Copies  will  be  sent  to  any  ^dress  on 
Senators,  RepreficntativeB,  and  Delegates  in  Congress,  or  to  the  Sccre- 
iture,  Waabington,  D.  C. : 


PlanL«.     Pp.  21. 
setlicldes.     Pp.32. 
niire.    I'p.32. 
Ill  Farm  Animals.    Pp.32. 
Ive  Value  and  Cost.    Pp.32, 
inil  Swine  Piague.    Pp.16. 
ureand  Uses.     Pp.21. 
".:  Culture  and  Uses.     Pp.  30. 
nod  Fiber.    Pp.  IB. 
How  10  Kill  Thfio.     Pp.32. 
nhcr  Cliiinge:^  In  Milk.    Pp.  23. 
■s  on  the  Prtcllic  Coast.    Pp.  16. 
tern.    Pp.!i-1. 
ge.    rv.Si. 

ig  for  -Miirket.    Pp.24. 
jkiiliiiiBinl  Cixiklng.    Pp.aa. 
e.    Pp. ','4. 

nil  Its  PriKliiots.     Pp.18, 
ullure.and  L'boh.    Pp.lZ. 
Frv^t  Diseasta.    Pp.  12. 
?.    Pp.;tl. 
;o.    IV  24. 
iiicl  Fiedlnsr.    Pp.21, 
illlk,    Pp,;.-J. 
ml  on  Ilio  Form.     Pp.  20. 
■'LTtliizers.    l'p.2J. 
|^u^i  111  Stored  (iraln.    Pp.  2*. 
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V.  S.  Departmest  of  AoRioin-TiTwt, 

Omrr.  of  Experiment  StAxiosii, 
Wiinfiinffftm,  Ti.  C,  March  lt,l9 

Sir:  I  have  the  honor  to  trnnsniit  herewith  ao  article  on  fish  vl 
prepared  by  C.  F.  Laogworlhy,  of  thi«  Office,  in  accordanw 
iii»tructioris  given  by  the  Diretitor.     Iti  this  bullcrin  ihe  ttlWBip<^ 
been  niutl<>  tti  provide  a  useful  suinmur^'  of  data  r4?garding  the 
tivc  value  of  tish  and  iN  placo  in  the  diet.    The  Article  is  larjielT  I 
on  the  investigations  oi  I'mf.  W.  O.  Atwater,  chief  of  the  imti 
iuv'ostigatioiisof  theOlIictiof  ICxpcriinent  Stations,  on  Ihertiemial* 
]x>aition  ami  nutritive  valuer  uf  food  ^t^he^  and  aquatic  invrrteb 
the  reMuItt  ul  wliich  wer«  publishod  in  th*  re|X)rt*  of  (he  t'nit*^  Si 
Fieh  CflniniiiJ3ion  for  ISXO,  ]fi83,  and  lM«>i.     Other  pubiicatiowdJj 
Fish  Oonimitision,  aw  well  an  nii»orts  of  the  New  .lersev  Kxpe 
Stations,  have  been  roosulted.  material  froni  otherautburitativ«i 
baa  b«en  incorporated,  and  the  practical  applicatioiis  of  scientist  Id 
timitioiLi  regarding  the  food  value  of  fisb  liave  hcnn  p(«iiti'diwM 
iini.<tti'Rt(>d.     In  pri'-nerlng' the  present  edition  considorahle  n***!^ 
rial  has  boon  audnd;  the  ritatiHtics  of  the  tiiihury  ioduMrr  liart,' 
far  9»  posaible,  been  brought  up  to  date;  the  tabh-a  umf  tiii'tiii' 
been  roviiujd  to  inelude  the  resuItH  of  analyses  an<l  experinipnlyi' 
have  a<-<rumulated  since  the  bulletin  wa«  first  published,  and  a fe»< 
changes  hnve  lieen  nmd»  whirh  scRmed  dfliimble. 

The  publication  of  thia  article  »&  a  JTarmcrfl'  BuUetio  is : 
recommended. 

iieapeet fully,  A.  C.  TvaJt, 

Hon.  .lAXICt    WlUON, 

S&Ti^ary  of  AgrifntU^tre. 


CO. NT  E  NTS. 


Ilitrodur^ion , .,........,.....«-• 

VsJucarul  nHeof  Agb .............._......>.•• 

Conditiuna  whirli  iv^sct  the  market  vtiae  of  llsb. ^ 

IVeparinR  flsb  for  market ,...-.....,"— 

NulJItive  value  of  flikt    .......>**m 

CompcaiitJcin  of  fiah , ...........M*»rt' 

Cost  of  protvin  ood  energy  in  fleh  and  other  food  matertob •- 

IMffefltibility  of  6di ..,,.....»— 

PlK»oiruiKiu(li«diH „...^ 

Prararine  fl«h  (or  th«tabl« .,...........—*■ 

Daily  menos  containing  fish ..,....,......— 

PoMitile  dangcre  from  eati^  fl«b ..„........>.»-^ 


FISH  AS  FOOD. 


IHTKOOTTCTIOV. 

TAz.TrB  AVi>  uaB  OF  nsa. 

ordinarily  used,  the  torm  &sh  iocludea,  besides  the  fisb  pro| 

ly  oiher  water  luiinmb,  as  oysters,  clams,  and  oUier  molluslis:  lob- 

rs,  crawfish,  crabs,  aiid  sbrimps,  and  turtle  and  terrapin.    Tbe  tj^nn 

ea  food^  i?)  often  u^ed  to  oover  tlio  whol(>  i^Toiip.  or,  mora  purtiuti- 

,  Ralt-WHter  food  products  aa  distiuguialied  trom  Uiose  of  frcah 

r. 

ih  in  one  form  or  anotb«r  is  almoflt  imivertany  rc<:o^iiiz€<I  as  an 

iportont  food  material,  and  enteric  to  ttoniti  extent  iuU>  ilm  diet  of 

Ijniy  many  if  not  Uie  majority  of  American  families.     Few,  however, 

BRTeany  n(l4>qii&te  conception  of  the  great  Importance  of  the  fiHheriefl 

trf  the  United  Stittea  and  of  tbe  Immeniw?  auiouiit  of  nutritive  nuiterial 

flrhich  is  every  year  taken  from  the  .salt  and  fresli  watcrsof  Ibis  ooantry. 

I    From  recentdatrt  collected  by  the  UniUwl  Slstt-.s  Kin)i  ('ommitfsion  It 

(•ppeara  that  more  than  52fi,00(i,<HX)  pouiid.s  of  fisb,  irrusta<oanfl»  etc., 

arp  anoaally  taken  from  the  waters  of  tbe  New  Eo[;land  Statet;;  over 

:  «LS,O0(t,OOO  pounds  from  the  ISUddlc  Atlantic  States;  over  106,000,000 

from  tlie  South  Atlautie  States;   113,000,000  from  the  Gulf  States; 

I  ilT,O0O,OOO  from  tbe  Pftoific  coast;  96,000,000  from  the  MisstBsippi 

,  Biver  and  ita  tributaries,  and  166,000,000  pounds  from  Alaska.     The 

ptaducta  of  the  ^^orit^  of  tbe  Great  Lakes  exceed  1 13,000,000  pounds 

innuaUy,  and  of  the  minor  interior  waters  5,000,'.KX>  pounds.     In  addi- 

S,  Uiousands  of  pounds  of  Huh  are  annually  caught  by  aportAmen, 
Btoligticsof  the  amount  are  notavaitabIi>.  In  the  caito  of  tlie  roast 
I  "ociionH  the  statiBt  if*  given  above  includoonly  the  coaxt  fisheries.  Tbe 
'  'Werior  tuiheriesof  Vi'rmont  are  included  with  those  uf  Now  England, 
^1  fi^he^ies  of  Now  York  aiid  Pcnn.sylvaiiia  on  the  Groat  Lakes  with 
(Lottie  of  the  Midille  Atlantic  Stateis  and  the  tisbertes  of  the  east  coast 
ittfbrida  with  those  of  the  Gulf  States.  The  data  for  the  Grciat 
^pes embraeo  only  those  States  not  having  coast  fisheries,  hut  include 
^  Ssheries  of  the  Ohio  River  for  Ohio,  Tndiana,  and  Illinois.  The 
•^Tures  for  the  interior  States  are  confined  to  States  not  having  coast 
J^  Great  Lake  fisheries.  In  all  Becttons  tbe  data  represent  the  pro- 
'Ucte  as  Utey  leave  the  hands  of  the  fiabermou,  except  tiiat  in  the 

t3> 


i 


I 


c»e  of  Alanka  tlie  fif^ures  inclndc  sftltnon  after  bein^  canoed  or  i 
wise  prepared  for  thp  market.  In  coDaidoring  such  productBMc 
tKsIlope,  and  oysters  the  weight  of  the  edible  portioo  onlv  has 
taken  into  account. 

The  total  wt^if^bt  of  the  Reb  products  of  the  United  States  v  i 
l(>ave  the  band«  of  the  fitiberumn  it;  about  Q,181t,000.000  poaa^l 
8nntiu)^  in  round  nimilMjm  a^i  tb»  value  of  tho  cAtcb  $58,000,0001 
the  procewea  of  canning.  Halting,  Hnioking,  and  othurwltie  pr 
thr  valuR  of  the  fish  i»  verj-  anifh  imrmased. 

Of  the  viiiy  lar^i!  (juatitity  of  IihI)  anniittlty  piscod  nn  ihv 
Durkot,  the  greater  part  is  coosumcd  at  honiA.  altboui^li  a 
prepared  in  various  wavs  for  export. 

The  preference  for  fresh- water  or  soJt-wator  &»h  is  a  matter  o(ii 
vidual  taste.  Both  are,  no  far  aji  known,  equally  whole?)ome. 
it  may  lie  said  that  in  general  the  preference  for  one  kind  of 
or  another  is  quite  largrly  a  matter  of  circumstances.  It  is  ■ 
tliat  many  kindii  of  tinh  whidi  are  known  to  be  jfood  for  foodi 
dom  cfltco.  Amont;  others  mav  b«  mentioned  the  wbltto|r, 
bake,  and  the  sea  robin.  Tbo  Utter  are  taken  in  enormous 
in  certain  regions.  Thiu  prejudice  agaiuut  certain  fish  U  lArE«l*' 
for  instance,  skates  are  eaten  on  the  woattira  coast  of  the  Unitcdi 
but  until  recently  they  were  regarded  aa  of  no  value  in  the  Ki^ 
few  years  ago  sturgeon  and  eel  were  not  gencmlly  eat4Ui. 
sturgeon  ia  much  prized,  and  in  regions  whore  it  waa  formrrlv' 
less  commands  a  high  price.  Many  persona  have  a  pwiudic* 
f rog«'  legs,  while  othen  c-onslder  tliem  ■  groat  delicacy.  In  ibol 
StRteK  they  are  now  very  corumonly  eaten,  ami  frog  rauinj^i 
market  in  more  or  lt*w  of  art  induxtry.  It  in  doubtful  if  Auiet 
eat  any  portion  except  tlus  l^j^  of  f  rog».  yet  in  many  regiouM  of 
the  iKidiea  arc  aUo  used.  In  Culta  imd  otber  l<x-atities  sijuid 
aro  oat«n,  and  are  undoubtedly  palntablo  when  well  pt 
interesting  change  of  opinion  regarding  tbo  um  of  a  aea  prodocti 
Iw  noted  in  the  case  of  abntone,  a  largo  moiluRk  nhuDdaDt  oo 
fornia  coawt,  which  was  formerly  disregarded  as  a  food 
Amencans,  but  which,  it  is  Miid,  owing  to  its  use  by  the  Chlaeif*' 
become  known  and  la  rnllthed. 

ooioimoxs  yraxcs  affxct  the  hakekt  valvk  or  ntf>l 


The  niarkot  value  of  fish  is  affected  by  vnriouHConditioos. 
these  are  tbo  locality  from  which  fiu-y  conii<,  tbo  Mvuton  i't  which  I 
are  taken,  and  tbo  food  on  which  they  have  grown.      In  georr 
may  be  aaid  that  6sh  from  olcur,  cold,  or  deep  waUir  arc  rL-gBnifd| 
rprefprablo  to  thoao  from  shallow  or  warm  water,  while  fish ' 


ith  a  rocky  or  rtandy  bottom  aro  prciftimhle  to  IhoAo  froni 
th  a  muddy  bottom.  Some  fish,  for  instance  shad,  arc  at  their 
tt  during  the  Kpawnin^  season,  whilo  others  should  Dot  be  eatea 
ring  this  period.  Those  fi&h  which  feed  on  small  erustacea  siid  the 
ler  forme  of  animal  and  vegetable  life,  constituting  tiieir  natural 
d,  are  preferable  to  those  living  upon  sewage  aad  other  matter 
ich  may  contaminate  the  waters.  (See  p.  StJ.) 
Wbe  mode  of  capture  al»o  affects  the  market  value.  Fish  caught 
Itlie  gills  and  allowed  to  die  in  the  water  by  9I0W  degrees,  as  18  the 
k  where  gil)  n^h*  are  uHed,  undergo  decomiio-tilion  ven,'  rciidily  and 
I  inferior  for  food.  Finh  art)  often  landed  :ilivi!  and  allowed  Ln  die 
tavly.  This  cuHtuDi  i<i  not  only  inhumane,  but  l»wens  the  value  of 
r  fiab.  It  htks  been  fuuiid  tJiut  fish  kiHt^  iiuiuediatoly  aft«-'r  catching 
kain  firm  and  bcMtr  shipment  better  than  thooeullowod  UxWa  slowly. 
k  quality  of  the  lish  is  often  injui-ed  by  improper  handling  in  tho 
|ilig  tK>atfi  before  placing  on  the  market.  Iniproveraenti^  in  tnins- 
ftation  facilitien  and  in  other  linpR  liave  made  il  ]KKi^ble  to  brinj; 
I  to  market  from  diHlant  tiohing  groundH  in  good  condition. 
^l^esb-water  and  salt-wat<>r  tiiib  alikn  an^  ufTcn^  for  silu  ait  taken 
^  the  water,  and  prcwrved  in  a  numt>er  of  wars.  In  wime  ctmoa 
IS«rvation  ia  only  to  insure  transportation  to  remote  points  tn  good 
|ditioii.  Low  temperature  is  the  means  mo«t  commonly  employed 
^  tbls  porpoee.  By  taking  advantage  of  the  recent  improvemenia 
fftpparatuf)  and  methods*  of  chilling  and  freezing,  tish  may  bo 
ktpod  long  distances  and  kept  a  long  time  in  good  <Tondition.  Some 
I  the  dangerM  from  eating  huh  which  tit  not  in  good  condition  are 
Ibtcd  out  on  pagn  SO. 

ne  preservation  of  mait  or  fish  by  methods  of  cold  storage  has 
►^oped  vori'  greatly  within  recent  years  and  has  grown  to  be  a 
t^  important  industry.  The  process  depends  for  its  success  quito 
gely  upon  the  fact  that  the  nctivi^  of  micro-organisms,  whicli 
ime  putrefactive  and  other  changes  in  food  products,  is  lessened  by 
l3.  In  addition  to  micro-organisms  which  are  almost  inevitably 
kecot,  being  found  everywhere — in  the  air,  in  water,  etc. — li»h,  like 
l«jr  meat.*,  normally  contain  fermoots  which  cause  changes  in  com- 
kition  and  flavor  comparable  in  )»ome  ways  with  thoso  caused  by 
bro^orgaoisms,  though  they  differ  in  important  respects.  From 
M>nt  investigations  along  these  lines,  the  conclusion  was  reached 
U  when  meat  is  stored  at  the  freezing  point  of  water  (Sfi*^  F.)  the 
ivity  of  micro-organismfl  is  checked,  but  the  action  of  fermenta 
ly  present  In  the  meat  otili  continued,  and  it  ripen.-,  though  it 
not  decay.  .Such  stored  meat  was  regarded  as  especially  liuited 
feasting  or  broiling,  though  not  as  good  an  fresh  meat  for  boiling. 
the  other  hand,  the  oonclusion  was  reached  Lhat  fish  con  not  bb 


Batisfactorily  preserved  at  83°  F..  stoce  Uiis  temperature  is  oot  eat- 
ficieot  to  hindor  tbc  action  of  the  frnnonts  present  in  the  fisb  flesli, 
(houffh  it  checks  the  nction  of  tnlcro-orgiiDisms.  Tbe  ferments  actiilf 
upon  the  tissues  in  which  they  occnr  produce  bodies  of  unpleai>aiit 
flavor  and  the  &sh  becomes  unpalatable,  thouj^b  it  is  not  in  an;^  iwdm 
di»nycd.  To  suoceesfully  hinder  the  action  of  th«  ferments  a  tcra- 
pcrature  lower  than  32*^  F.  is  needed.  These  facta  art;  in  aooord  with 
tb(^  common  practice  of  shipping;  ti»h  frozen. 

[t  is  stated  on  good  authority  tbut  in  commercial  practice  35°  F.  a 
rej^nif-d  as  the  pro}>er  teni|>eniture  for  sttiring  fish  which  has  been 
previously  froxen.  For  dried  fi.sb  the  proper  tem|>enittirn  is  S5*  F., 
for  fresh  fish  25  to  SO-  F.,  for  oystci-H  33  to  40^  F.,  for  oysUtrg  in  tiia 
shell  40  '  F.,  and  for  oysters  in  ihc  tub  35"^  F.  Oy»tcr»  should  oot  be 
Iroisen.  It  is  claimed  tbut  oyster:^  may  be  safely  kept  for  six  weeks  tl 
a  temperature  of  iO-'  K.,  and  an  instance  Ih  recorded  in  which  they 
were  kept  ti>n  weeks  at  tbi.s  tem[}ei-at.un;  for  expotimental  purposes. 

Aceordiug  to  thn  jimcliee  of  a  HUcct-sHful  fiim  denling'  in  frozen  fisb, 
the  Ush,  an  they  are  unloaded  from  the  bouts,  are  Mirt.i*d  and  gradel 
att  to  »ize  and  (|uality.  then  placed  in  gulvanimMl  iron  pan^  about  2  feet 
long,  ooverod  with  ioosuly  litting  lids,  and  frozen  by  keejuag  then 
twenty-four  hours  at  a  temperature  often  m  low  as  16°  below 
Tbc  fish  are  removed  from  tbc  pons  in  a  solid  c-ake  and  packed  In 
in  the  storehouse  and  marketed  frozen.  It  is  said  that  they  nmy  tie 
thus  presen'cd  iudctinitcly,  though  tm  a  rule  frozen  tish  are  ouly  ke|)t 
six  to  eight  months,  bring  frozen  in  the  spring,  when  the  supply  b 
abundant,  and  sold  in  the  winter  or  whenever  fresh  tinh  can  not  be 
^Teadily  obtained.  Such  frozen  fish  are  commonly  shipi>ed  in  barreb 
packed  with  broken  ice  iu  such  a  manner  that  the  water  formed  br 
the  moiling  ice  may  readily  c-scapo. 

The  flavor  of  oysters  is  affected  more  or  less  by  the  locality  in  which 
they  have  grown,  those  from  certain  regions  being  regarded  as  of  venr 
superior  quality.  The  season  of  the  year  affects  the  market  value  of 
^oysters,  although  it  is  noticeable  that  as  methods  of  transjmrtatioD 
id  presenation  improve,  tbe  oyster  season  becomes  looger.  This 
bnay  uUo  be  uaid  of  lobsters,  crabs,  ota.  Kxtfndml  inveMtigatioat, 
^ncludiug  thu  conditiouH  atlccting  the  gi*owtb  and  food  valtMt  of 
bysters,  their  parasites  and  diseases,  etc,  have  been  carried  on  hythf 
(ew  Jentey  Experiment  StatiouH.  Tha-to  invcstigatioun  hiirc  sbo»D 
itoysteit^  rapidly  delcriorate  when  removed  from  the  wat»r.  tbrou;;ti 
fermentative  action  of  bacteria;  and  that  oysters  in  itpawn  deteri»- 
moro  rapidly  (linn  iiL  any  other  season  at  the  nunn\  temperatura 
lowever,  oysterw  which  tLW.  ready  to  s|niwii  are  C4>nsid4!red 
itable  if  cooked  soon  after  cemova)  from  the  nea  bed. 


VSX£ASJMQ  FISH  FOB  MAXEST. 


D  sold  elthor  '^roantl,*^  i.  o.,  whole,  or  drt>8scd.  Sometunea 
y  the  eiitr&ils  are  removed.  Often,  hoTrerer,  especially  wheo 
EBed  for  cooking,  the  head,  tins,  and.  less  frequeotl}',  the  honea  are 
kored.  Thid  onlaiU  a  considerable  loss  in  weight  an  well  as  of 
ritire  material.  It  baa  been  assumed  that  in  dressing  fish  the  fol* 
in(f  (.wrcerito^eif  are  lost:  I^rgo- mouthed  bim'k  basa,  sea  bass,  cis<y>, 
g;&b,  iiiullcL,  white  poreh,  pickerel,  pike,  tum<xHL,  weuktidh,  and 
taHiih,  each  1~.6  per(<H>nt;  timull-moutlmd  blu<-k  Imsit,  eul,  .S|Nuiish 
frkert'l,  porgy,  and  turbot,  *iacb,  13.5  per  ccuL;  butt*:r-li>(b,  12.5  per 
t;  Hlud,  11  per  eeut;  and  brook  trout,  16.5  per  cent  More  recent 
kreii  for  loste  in  weight  in  dru»siug  are  an  follows:  Bullbend,  50  pur 
it;  buffalo-dsh  and  lake  sturgeon,  40  per  cent;  carp  and  aucker,  35 
?  cent;  fre^sh-wuter  shoepshend,  23  per  cent;  ^rass  pike,  bluck  biuis, 
ite  bnss,  yellow  pereh,  and  salmon,  15  per  cent,  and  eots,  10  per  oeiit. 
L«rg<i  quantities  of  fish  are  dried,  salted,  nnd  smoked,  the  processes 
jAg  employed  alone  nr  in  com)>iuatitm.  Tbv^i'  mctbcKl--^  iosure  pres* 
"Alton,  but  at  the  Himn  Umu  modify  the  daror.  S«vrnil  tinh  prod- 
10  arc  also  projpared  by  ono  or  more  of  Uicmc  proi:eM.si;s.  Caviar, 
tch  may  bo  citod  a«  ao  example,  U  usually  prepared  from  sttu'seon 

by  salting.  The  methodic  of  Halting  and  pncking  vary  aomowliat 
I  givo  rise  to  a  number  of  varictie:?.  Allhou^fh  formerly  prepared 
loet  exclosirely  in  Itu^sia,  caviar  is  now  nuule  lo  a  targe  extent  iu 

(Jaited  States.     In  methods  of  drying  tish  the  Chine.'w  are  very 
>mTU  producing,  among  other  gooda,  dried  oystflrs,  which  are  said 
k«  polacablo  and  of  good  quality.     Dried  tish  and  tiah  products  are 
»  important  in  the  diet  of  the  Japanese. 
Pben  fish  are  malted  aud  cured  there  U  a  eonsiderable  loss  in  weight, 

to  removal  of  the  entrails,  drying,  etc.  Codfi.<ih  lose  60  per  cent 
>reparatioD  for  markeL  If  the  market'drled  tiafa  is  boned  there  is 
iT-ther  loss  of  iM  per  cent.  The  loss  in  weight  of  pollock  from  the 
>3kd  to  the  market-dried  tlsh  is  'iO  per  cent;  haddock.  ii2  per  cent; 
i»t  ^^  pof  c'^nt;  and  cusk,  51  per  cent. 

Hie  ScandiniiviHiu  timke  a  num)x>r  of  B^li  prvKlucbt  in  wbieh  the  fi^h 
allowed  lo  fitnaont,  thu  riiutbods  followed  Ikmu}^  iu  a  way  t;oDipar- 
W  with  those  employed  in  tbo  mauufacturo  of  sauerkraut.  In  Java 
k  natives  are  very  partial  to  lUth  which  has  uttder;rone  fermeutBtion, 
ncrtioiea  apparently  putrefactive  and  resullJug  in  a  product  which 
^d  t>e  considered  entirely  unfit  for  food  from  a  western  standpoint. 
Vhe  e«nning  in<luHtry  ban  hnen  «norm(>unly  developed  in  recent  venra 
I  tlmu^ind.H  of  |Miund.s  ul'  lisb,  oy^^ters,  lolwtertv,  etc,  are  annually 
l«erTetl  in  this  way.  In  atnning.  the  fish  or  other  muterinl  h  heated 
being  sometimes  oxhauated  aI»o)  to  destroy  mlcro-ar^ai»nMt., 
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and  sooJod  to  prcvRnt  aooess  of  air,  which  would  intTodaee 
organising  tm  wnll  ak  oxygen.    Tbux  tb<^  canned  material  is 
from  oxidiiLion  und  ilnfotnposltion.     Tim  processen  of  canning 
been  mucli  iinpn>vr«l,  «o  (Imt  (lie  original  Havor  i^  Urgelv  ret 
while  the  goods  may  be  kept  for  an  ind66nite  period.     Fish,  i 

meat,  is  usually  <«nn©d  in  its  own  juice  or  coolttid   in  some 
igb  sardiuc«  and  some  othtrr  tisho8  nro  oominonly  presenredil 

VariouB  kinds  of  Ash  extract,  clam  juice,  etc.,  are  offered  for*i 
Those  are  similar  in  form  to  m^at  extract.     Then?  aro  also  a 
of  fish  pastes  aud  r^lmilar  products — anchovy    [xa.<«te,    for  ins 
which  are  used  an  relishes  or  condiments. 

E^reservatives  such  as  salicylate  of  soda  are  employed  tosoraet 
in  markc'ting  tiab  and  eHpecialU' oyHtera.     Tht>  extended  UMofi 
materials  is  uot  dusirablo  since  some  of  them  are  justly 
lianufu). 

Oysters  and  other  sboUfish  are  placed  on  the  market  alire  in 
shell  or  are  removed  from  the  shell  and  kept  in  gooA  condilion  bri 
ins  °^  other  meant*.    Oyi^ters  in  the  8hell  uro  usually  tranriporistfl 
Ijarrelsorsacki^.     Hhipmenti))  made  t<>  fiir  inland  points  in  refrjf! 
cam  and  to  Rumiie  in  the  eold-stomge  cliambers  of  veeseU 
quantitieH  of  HhellTmh  ara  al.so  canned.     Oysters  uro  often  soldi 
an*  taken  from  the  .salt  water.     However,  th«  practice  of  *'  fr 
"fattening,"  or  ''■floating"  in  very  wid(wpreod — that  is,  oj 
placed  in  fresh  ur  hrackiah  water  fur  n  short  period.    They' 
plump  iu  appeamoce  and  bare  a  diffcrimt  Havor  from  UxM0' 
directly  from^nlt  n-Rter(gee  p.  15).     As  noted  on  poffe  33,  caifi 
he  taken  thiit  the  oyi^ters  are  grown  and  fattened  io  water  wbiclii*' 
contiuiiinated  by  .wwiigu. 

Lot»iter»,  nraKx,  and  other  cniHtacea  are  uMially  sold  alive 
timefl  they  am  iKiiled  iMifore  they  are  placed  on  the  market 
qusntiticH  of  lobstors,  shrimpt^,  and  crabs  arc^  i-anned. 

Turtle  aud  terrapin  are  usually  marketed  alive.     Turtle  lottp,! 
over,  is  canned  in   largo  quantities.     Frogs  are  mnrketod 
dressed,  and  may  be  eaten  at  all  seasons,  but  are  in  the  hesti 
in  the  full  or  winter.     It  is  said  that  Minnesota  is  tfanc4>nti>r< 
frog  industry  in  the  Ignited  8tates,  the  catch  for  a  year  hi-inf  *'' 
fi,000,00t)  f  roga.  or  not  far  f  n)m  WNl.OOO  dozen  pairs  of  f  rog»'  IfiT^^ 
aoDual  value  of  the  frog  I>u;»ine8e  t>eiog  upward  of  SlUO«OU0t 

FDTRITITE  VALUE  OF  PISH. 

coacFOBmoF  of  fxsb. 

Fish  contain  the  flame  kiddK  of  nulrient/<  an  other  food 
I  In  general  it  may  1m>  mid  tbnt  fuod  (fuh.  meat,  cerealit.  vegetabli 
'serrca  a  twofold  purpose:  It  supplies  the  body  wiib  material  for  I 


ig  and  repairing  ite  tissues  aod  fluids,  and  furnifUiMt  it  with  fuel  for 
kaintamin^  body  temperature  and  for  supplylo^  the  cncixy  nccv^HAarj 
Dr  muacular  work. 

In  a  way  the  twdy  is  like  a  iQachine,  with  food  for  its  source  of 
Dotiv-(4  power.  The  body  til  Sent  from  a  machine,  however,  in  that  the 
ncl,  i.  e.,  food,  h  used  to  build  it  a«  well  as  supply  it  with  ftiierjfy. 
'urther,  If  the  body  i«  supplied  with  more  food  thau  is  needed,  the 
XOOH  oan  be  stored  as  reaen'e  ninterial,  usually  in  the  form  of  fat. 
a  the  fumucu,  fuel  la  burned  quickly,  yieldinif  hent  and  fcrtain 
ili«mical  productA-carboo  dioxid,  wnter  vapor,  and  nitroffen.  In  tlio 
lody  tbc  combustion  lakes  i>lare  niunh  Miore  hIowIv.  but  in  general 
he  final  produrtti  nn>  thr>  mmo.  The  eonibuKtion  of  nitrogen  is,  bow- 
iver,  Dot  8o  complete  ba  in  a  furnace.  Due  allowanee  i»  made  for  Lhia 
act  in  calculations  involving  the  ()ue«tioD  of  the  energy  which  food 
rill  furnlih. 

Food  conflists  of  an  edible  portion  and  rofosc,  i.  «.,  Iwnenof  fish  and* 
[QCAt,  i^hellu  of  oysters,  bmn  of  wheat,  etc.     Although  foods  are  ao  dif- 
ferent in  appearance,  chemical  analysis  shows  that  they  are  all  made 
Up  of  a  comparatively  small  number  of  chemical  compounds.     TbeKo 
ire  water  and  the  so-called  nutrieats,  protein  -or  nitrogenous  materiabt. 
Hat.  carbohydrates,  and  ash  or  mineral  matter.     Familiar  cxample.s  of 
»ruteiu  are  lean  of  Gsb  and  nieat^  white  of  egg,  casein  of  milk  (and 
ibease),  and  gluten  of  wheat.     Fat  is  found  in  fat  &sh  and  meat,  in 
»rd,  fat  of  milk  (butter),  and  oil.n,  such  as  olive  oil.     St«rchi>*,  sugars, 
Ud  wmxly  Hlici-  or  cellulntw  form  the  bulk  of  the  carlioliyd rates.     Cer- 
lin  carbohydrates  are  found  in  meat  and  linh,  although  the  amount  \a 
M>t  lai^.     The  protein,  fats,  and  (-urlmliydrnteM  are  all  organic  sub- 
imacm — that  is,  they  can  l>e  burned  witii  the  formation  of  variou.t 
[aaes»  chiefly  csrlmn  dioxid  and  water,  leaving  no  solid  residue.     The 
iiineral  maCtera  will  not  bum.  and  are  left  behind  when  organic  matter 
Bb  if^nitod.     By  analysis  the  nutrients  have  been  found  to  be  made  up 
pf   a  comparetivety  small  number  of   cbcmical  elements  in  varyin^f 
•(injbioRtiona.     Those  are  nitrogen,  carbon,  oxygen,  hydrogen,  phos- 
>huru9.    sulphur,   calcium,  maguesium,    sodium,    potassium,  silicon, 
sblorin,  lluoria,  and  iron.     Doubtless  no  single  nutrient  contains  alt 
he&e  elements.     The  body  ti.-^^uoM  and  fluids  contain  uitrogtm;  and 
iCDce  protein,  which  alone  'iupplies  nitrogen  to  the  body,  is  a  neccs- 
mry  factor  in  food.     Alt  the  nutrients  except  mineral  matter  contain 
CftrlMin,  oxygen,  and  hydrogen,  and  can  supply  ihcni  to  the  body. 
*roteiD,  fat,  and  ciirtHihydrate-s  are  all  Hources  of  energy. 

^le  value  of  a  food  as  a  source  of  material  for  building  nod  repair- 
ing the  IkhIv  is  shown  by  its  chi>niical  com |>04»itiun  that  is.  by  tfao 
unouDt  of  digestible  nutrienUi  which  it  rontaius.  Some  other  meatw 
ire  necesBory  to  show  iu  value  tu  a  source  of  energy.    It  ia  known 
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ttuu  •)!  ODPTipy  rnfty  be  meaanred  in  temw  of  beat.  Id  ord«r  to  hftVi 
■ome  meMtire  for  expTensii^  the  unoant  of  b4>at  the  fnlorio  is  takm 
■8  a  unit.  Rou(^hIr  Kpeakin^,  thU  U  the  unount  of  b<>at  required  to 
niw  the  teiDi)enitur«  of  1  jwuDd  of  irmter4'^  F.  One  pound  of  starch 
would,  if  httrnrd  and  all  the  boat  utilized.  nu«e  1.900  poQods  of  water 
4'  in  tfttciperaturo;  or  it  would  nuM5  galloMof  wat«r  froDi  the  freea- 
tng  poiDt  to  th«  boiling  point,  bat  would  not  oanae  it  to  boil. 

The  number  of  calorifw  which  different  foods  will  sopply  may  be 
determined  hy  burning  thetn  in  sii  Rpparstiis  ratted  a  calorimet«r,  or 
br  taking-  the  »<uni  of  the  calorie*  which  it  is  calcnlated  the  protein, 
fat,  and  (vrbobTdrates  making'  up  the  food  would  furimh.  It  has  been 
.founfi  hy  experiment  that  tin*  fu^l  viUiie  of  a  pound  of  protein  an  ordi- 
narily burned  in  the  liody  i.t  1,$G<)  calories;  the  fuel  value  of  a  pound 
of  carbobrdrat«6  is  the  same,  while  that  of  a  ponnd  of  fat  It  9.85 
tiine»i  tui  throat. 

The  calue  of  a  food  is  usually'  judffed  by  several  dttlerent  standank 
Tliuti  it  must  be  digeetthle  and  piUatable.  famish  the  nutrients  needed 
by  the  system  in  proper  nmoiitit,<4.  ami  be  reasonably  cheap. 

The  relative  nutritive  value  of  any  food  may  be  learned  by  ooinpar- 
ii^  it8  cocapo«ition  and  eoer^  value  with  Mmilar  data  for  other  foods. 
Table  1  shows  thn  compoailion  of  n  nun)li«>r  of  food  fiebee,  fresh  and 
preaorred  in  a  variety  of  waye;  oystrrf..  rlanut,  and  other  mollosks;  !(*■ 
tttem,  sbrimpH,  crawfish,  and  crabs;  turtle  and  terrapin,  and  frofp<'  bfa 
For  purposes  of  coni|Mirison  (he  analyj-es  of  a  number  of  kinds  of 
neat,  vegetables,  and  olitcr  common  foo<l  malenaU,  are  included. 

In  several  cases  the  aDalysis  of  fish,  whole  and  dreeeed,  is  g-irm. 
^Usually  the  componitioti  of  the  dreii^ed  Gab  wa«  computed  from  thatdf 
'hole  fish  vritb  thn  aid  of  the  ti^res  for  lo^^  of  weight  in  di 
market,  mentioned  on  page  7. 

Tablx  1. — OraifMrniion  o/jUh,  motltula,  mulatxaht,  tie 
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Th«nbovc  H.st  includos tlio  more  imporl-Jint  food  fi^fliff?!.  wntert 
liniUtH,  ptc.  Thoro  aro  iiuiiilicrs  of  other  fish  wtiicb  iire  e^ei 
jrn^otcr  or  Iui<i  extent.  In  general  it  maybe  said  iheir  oompi 
wuutd  \h-  siiiiilnr  to  that  uf  the  tii^hea  included  in  the  tiihlu. 

In  a  nuriilH-.r  of  ca»<38  cited  in  the  table  abore  more  Hum  vat* 
nito  vrtiA  analyzed,  although  only  the  averftgea  are  icivim  in  tho 
ia  such  c&a^A  the  aamp\(M  &\iovi^  mom  ox  Vcu  variatioQ  ia  total 
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Imt  the  VArhtfon  was  dtm  more  especifttly  U>  the  fata,  l^ns  the 
it  ia  tbe  II&kIi  u(  geven  flpeciuiGiut  of  shad  raug^  from  6.fi  to  13.6  per 
knt;  in  fresh  mackerel  from  2. 3  to  16.8  per  cent,  tuid  in  frwh  balibnt 
»m  2.2  to  10.6  per  cent.  The  protein  and  aah  or  mineral  matter 
kmaincd  practically  the  same  in  all  the  specimens  whore  the  wide  fat 
iriaClon  met  noticeable,  an  inoreoae  of  fat  being  aucompanied  by  a 
icrease  of  wBter. 

An  Rxtendiid  tittidy  of  the  ehemicml  oorapoRttion  of  tisli  was  recently 
rried  on  at  the  xoologiral  station  at  NaplPM  by  IJchtenfelt.  It  was 
mnd  that  thp  romposltion  of  the  inuttrular  liNStie  chHn};(>s  periodically 
Dtli  u^o,  nutrition,  and  repnMliictian.  Under  the  influence  of  hun^^er 
be  amount  of  wiiler  in  the  Hcfh  is  increawd  and  the  proportioo  of 
^1ids  diminiehed.  The  richer  the  muscles  in  fat,  the  greater  the  lo«8 
I  ootnpared  with  lean  fish.  The  amount  of  prott^in  is  also  diminished 
M  only  in  salmon,  but  In  other  sorts  of  fish.  Tbe  amount  of  insolu- 
B  protoids  is  decreased  while  the  proportion  of  soluble  protcids  may 
t  either  increased  or  lowered  according  to  drcumstaxiccs.  Muscular 
^rity  in  connection  with  hunger  seemit  a  condition  especially  suited 
'  induce  an  increase  of  soluhle  proteids  in  fish  flesh, 
ott  will  be  f>eeu  from  tbe  table  that  6sh  is  essentially  a  Ditrogenous 
bd.  In  this  it  re:.tembleH  meat.  Neither  fii^h  nor  meat  it  a  Honrco  of 
^liobyd  rated.  Oysters  and  other  Hhelltish  oontuin  itome  <^rlHj hydrates, 
Ifc  the  foodH  which  supply  this  group  of  nutrient^t  most  abundantly 
N   Htigaj-  and  the  cereal  grainK.     "Hie  place  of  lish  in  tlie  diet,  if  judged 

iia  rompoMition,  is  tlinrefore  the  same  as  that  of  meal — that  is,  it  sup- 
^toRontfl  ci:n>AlK  and  other  vegetabltw,  the  moHt  of  which,  us  wheat,  rye, 
^£ze,  rice,  potatooa,  etc.,  aro  doHciont  in  protein,  tho  chief  nutrient  in 
^  flesh  of  fish.  As  regardf*  tho  relative  nutritive  vaUio  of  meat  and 
P^  AtwatAr's  conclusion,  from  a  largo  number  of  investigations,  was 
^t.  the  only  considerable  difference  is  in  the  proportion  of  water  and 
^  present,  the  flesh  of  the  tish  having  water  where  meat  has  fat. 
^rom  tlie  standpoint  of  bot^  nutritive  value  and  palatability  fi^^h, 
Nxirding  to  a  recent  German  investigator,  is  an  important  food  prod- 
tt  and,  oa  shown  by  his  ezperimeats,  eqiu.1  to  beef  as  a  source  of 
mi^  in  tlie  diet.  It  producejl  the  name  sensation  of  .satiety  and  ih\» 
Ntsiiits  for  aa  long  a  time.  It  vras  found  tlmt  tish  caused  the  excrc- 
k>n  of  tt  Hmaller  amiMint  of  uric  acid  tlian  meat. 

'  In  general,  it  may  be  said  thHlfiah,  meat,  eggs,  milk,  etc.,  also  cereals 
[ltd  vegetable  food.s,  all  iiupply  fat,  the  amount  varying  in  the  different 
BaterialK.  Fitih  unuully  contains  lew  fat  than  io  found  in  meat.  There 
however,  much  ditference  in  the  fat  content  of  tbe  various  kinds  of 

ib.  They  may,  indeed,  bo  roughly  divided  into  three  classes:  The  first 
IIbm  would  include  those  eontaining  over  5  per  cent  fat;  the  EKMx>nd, 
^oee  containing  between  2  and  fi  per  cent,  and  the  tliVr&^  \.\iuti«  uou- 
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teining  kM  than  SperoenL  Tbe  first  group  would  ioehidesMkI 
Mlmoa,  shad,  herring,  Spttoish  mackerel,  and  butter -iUh;  (be : 
whitefiahf  mackerel,  mullet,  balibnUaod  porgy;  tbe  third,  ffoeh.  I 
baas,  bluefisb,  white  perch,  weakfish,  brook  trout,  hake,  lIoQDder,^ 
perch,  pike,  pickerel,  aea  baas,  cod,  and  haddo<]k. 

Ah  re^rds  nitnigeiioiisoointttuenls,  Bab  Sesb  con  tains  more  | 
jielding  nutteriiil  (collagen)  and  leas  extnKtIro  material  (bmoII 
than  meat.     An  Lh  well  known,  tbe  chanMTlerutic  red  color  ol 
and  muacular  tiiwuo  U  due  to  the  [»eseano  of  a  snbstanoa  nailed  I 
globin.     Thu  fle»h  and  blood  of  Boh  contain   less  of  thi^  anil 
oolortDg  luatters  than  moot,  which  accounts  for  tbe  ligbt  color  i 
monl;  observed  la  tish  Qoefa.     Tbe  flesh  of  soiDe  fi^CA,  like 
has  a  decided  color.     It  is  not  due,  however,  to  beinoglobhi,  balla| 
premaoe  of  a  special  pigment. 

The  so-called  nitrogenous  extractives  (*'  meat  extract "),  ■ 
small  quantities  in  fish  as  in  other  animal  foods,  arc  doubtlen 
natrition,  although  opinions  ha?e  diffet^l  as  to  their  real 

iDt  iurestigatioos  indicate  verjr  strongly  that  fleeb  extractit«1 
an  important  part  in  stomach  digetitton,  as  they  bare  been 
indiu-e  an  abundant  flow  of  normal  guittrie  jnice.  Many  of  iMi 
nary  food  materiabi  posNeju  this  property  also,  but  the  flesh  < 
seem  to  be  especially  tiuited  to  the  purpose.  They  do  not,  k  ■ 
fomiidtlbe  body  much  food  material,  bat  they  are  nevertbelani 
tant  if  they  normally  help  it  to  digest  other  foods. 

With  the  oxcfiptioQ  of  a  few  kinds  which  are  preserved  whoU«] 
served  fish,  as  a  rule,  show  a  small  peroontage  of  refuse,    Ibej 
centnge  of  actual  nutrients  is  much  larger  than  in  tbo  eoi 
fro^  lish,  owing  to  the  removal  of  a  large  partof  tbe  refn9e  and  i 
or  lesa  water.     The  gain  in  nutrients  is  mostly  represoated  by] 
which  b  the  motut  valuable  nutrient 

Pried  fish  is  richer  in  nutritive  material,  poaod^w  poondftiwi  I 
fish,  siuce  it  has  been  concentrated  by  evaporatioo.     It  baa  beeal 
that  the  avemgc  lass  in  weight  in  drying  is  about  30  per  oaal,  or] 
than  the  avt*raj;e  values  forditruru)tkiQdsii£.meaL     Theloosiai 
itt  clueQy  due  to  the  evaporation  of  water,  though  in  aonu 
Bsh  cuataias  a  little  less  ether  extract  than  fresh  fisb. 

Wliori  foods  lire  cooked  there  iH,genenilly  speaking,  a  lo«of< 
owing  to  the  evaporation  of  water,  and  in  the  ordinary  m« 
cooking  &ih  and  lucat  some  nutritive  material  i»  lost  alno.     Id 
oxporimcTittj  it  was  found  that  the  water  in  whicb  tiab  wa»  boilfidi 
.taiucd  :j  to  11  per  cent  of  the  total  fish  protein. 

Canoed  flsh,  which  is  iu  effect  c(K)ked  fIsb,  oocnpaivs  fKvanbtji 
rogarda  compositinn  with  the  fresh  material.  Generally  •ipnakuiC.r 
siuount  of  refuse  ia  small,  sicoo  the  portions  comiuouly  rej* 
prajmntion  for  the  table  have  been  removed  before  canaiDg. 
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The  various  kinds  of  sbcllfi^h  reaeroble  meat  and  food  fi$bcs  in  gen- 
'oral  corapoeitiou.  They  conUiiii,  however,  an  approciablu  auiouDt  of 
c&rbohydrBtes,  Oyalenare  the  most  iniportaut.  of  the  itbellfLib,  \udg- 
ing  by  the  relative  aniouut  cou^umed.  Speaking  roughly,  a  quart  of 
oysters  contains  on  an  average  slioiit  the  same  cjuautity  of  actu&l 
ntitritive  subetance  as  a  quan  of  milk,  or  three-fourths  of  a  pouud 
of  beef,  or  ^  pounds  of  fresh  codtish,  or  a  pound  of  bread;  but,  trbile 
the  weight  of  actual  outrimcnt  in  the  difTerent  quantitiea  of  food 
materials  named  ia  very  nearly  the  same,  the  kind  ia  widely  differenL 
That  of  the  lean  meat  or  codfish  consi^ta  mostly  of  protein,  the  sub- 
atauct  whoae  principal  funclioD  ia  to  make  or  repair  blood,  muacle, 
tendon,  boue,  braiu.  and  other  Ditrogeuous  tiisuce.  That  of  bread 
oont«iu3  considerable  protein,  but  a  much  larger  proportion  of  atari'h, 
with  a  little  fat  and  other  coiupouuds  which  Hupply  the  body  with 
heat  and  muficular  power.  The  nutritive  Kubstanoe  of  oyHters  contains 
considerable  protein  and  energy-yielding  ingredienta.  Oystera  conte 
nearer  to  milk  tlian  aluiu«t  any  other  commou  food  material  as  regarda 
both  the  amounts  and  tho  relative  proportions  uf  nutricuta. 

ApiJurently  un  tho  oyster  grows  older,  at  least  up  to  a  certain  timo.  not 
only  do  the  proportions  of  flesh  and  liquids  increase  more  rapidly  than  ^^ 
the  shells,  but  the  proportion  of  nutrients  In  the  edible  portion  increaaes^H 
alao;  that  is  to  say,  100  pounds  of  young  oysters  in  the  shell  appear  to 
coiibuu  less  of  flesh  and  of  liquids  than  100  pounds  of  older  ones,  and 
when  both  hare  been  shucked  a  pound  of  shell  contents  from  the  older 
oysters  would  cootain  more  nutriment  than  a  pound  from  the  younger, 

CoDsideri  ng  tlie  edible  portion  of  the  oyster,  after  it  has  l)eeu  removed 
from  the  shell,  the  differences  in  difforent  speciiueos  are  much  greater 
than  in  commonly  Huppoood.  This  is  apparent  when  a  com^mruton  Is 
made  uf  either  the  desh  (meat)  or  liquids  (liquor)  of  dillerent  speci- 
mens, or  the  whole  edible  portion,  the  meat  (aolids)  and  liquor  together. 
The  percentage  of  water  in  tin:  edible  |Kirtion  of  difTt-rent  apecimensof 
oysters  which  won:  analyzed  in  oxperimenta  conducted  for  tJio  V.  S. 
Fish  Commission  varied  from  about  83.4  to  91.4  per  coat,  and  averaged 
87.3  per  cent.  Thig  makes  the  amounts  of  '*  water- free  sub^tanoc ,"  i.e., 
actually  DUtritivo  ingredients,  vary  from  16.6  to  S.6  and  average  12.7 
per  cent  of  the  whole  weight  of  tho  edible  portion  (shell  contents)  of 
the  animals.     In  other  words,  the  nutritive  mnterial  in  a  quart  (almut 

12  pounds)  of  shell  contents  (solids)  varied  from  2.76  to  b.'SS  ounces. 
With  oysters,  long  clams,  and  round  clams  in  the  shell  there  b 
naturally  a  large  pei'centago  of  waste,  as  the  shell  constitutes  a  larg^'e 
proportion  of  tho  total  woighL  The  average  of  'H  specimens  of  oysters 
in  the  shell,  for  instance,  shown  only  S.3  per  cent  of  actual  nuLrienta. 
Ctams  and  mussels  sbnw  a  Hnnit>what  higher  {)ercentage 
"VN'here  these  various  sbelldsh  are  pui-cbasod  as  '^ 
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removed  from  iha  iibell — a  compsnittT«lj  htgfa  price  h  usually 
Whore  tbey  are  purchased  in  the  shell,  there  iaa  very  large  pcrcenl 
of  waste.  Tho  conclusion  ia  therefore  wnrnkoted  thnt,  from  a  pcymniiiy 
standpoint,  they  are  not  the  most  eooDomictU  of  f  ouds  for  the  cunauoier. 
On  the  other  hand,  they  have  a  aseful  place  in  the  diet  in  helping  to 
supply  tho  variety  which  i^  apparently  nooded  to  injure  the  beat  work- 
ing of  tbo  dif^tiro  system.  Often  flavor  hat)  a  value  w^iich  can 
be  estimated  in  doltais  and  cents. 

Aa  already  explained,  it  ii^  a  common  pmr^tice  of  oyster  deali 
instead  of  selling  the  oystem  in  the  condition  in  which  Uiey  are  tak«i 
from  the  beds  in  salt  water,  to  place  them  for  a  time— forty -eight  honra, 
more  or  leHS— in  freab  or  bnu-kiHh  water,  in  order,  aa  the  oy»temii:ii 
aay,  to  "  fatten"  them,  the  operation  being  also  called  ''floating^  or 
"laying  out."  By  this  process  tho  oyster  acquirer  plumpness  and 
rotundity,  and  itu  bulk  and  weight  are  ao  increasMl  hs  ma(t;rially  t« 
increase  its  aelling  value.  Tbelteltef  ia common  among  oystermen  that 
this  "fattening^  is  due  to  actual  gain  of  fleah  and  fat,  and  that  Um 
nutritive  value  of  tbo  oyster  is  incrvaMed  by  the  process.  They  And 
that  the  oysters ' '  fatten  "  much  more  quickly  in  fresh  than  in  bracktib 
water.  Warmth  is  eo  favorable  to  tho  process  that  It  ia  naifl  to  be 
sometimes  found  profitable  to  warm  artificially  the  water  in  which  tbo 
oysters  are  Hoaled.  Although  oysters  nre  gencmlly  floated  in  the  ahi'II, 
the  same  effect  may  be  obtained  by  adding  fresh  water  to  the  oycten 
after  they  have  lieen  taken  out  of  the  shell.  Oysters  lose  niorh  of 
their  sftlty  flavor  in  "floating,"  and  it  is  n  common  osporience  of 
oyati^imen  that  if  the  '*  fattened"  oysters  are  left  too  long  on  tbefiouti 
they  become  "lean"  again. 

It  does  not  seem  probable  tliat  the  oysters  would  Mecura  food  enou^ 
to  make  approolatite  gain  in  weight  in  the  short  time  in  vbicb 
remain  in  tlie  fresh  or  brackish  water. 

It  is  known  that  when  a  solution  of  salts  is  separated  by  a  atiita 
membrane  from  water  containing  a  lesser  quantity  of  salts  in  eolutioo 
that  the  [>as8age  of  salts  immcdintoly  begins  from  the  concenttBted  to 
the  dilute  wilutiun.  This  ia  practically  the  condition  which  exlstji  whea 
tho  oyster  ia  transferred  from  salt  to  fresh  or  brackish  water.  TTia 
fleshy  portions  of  the  body  which  are  inclosed  in  a  membrane  oootaio 
salts  in  Holution.  A^s  lung  as  tlie  oyster  stays  in  salt  water  the  ttolutlon 
of  salts  within  its  body  would  naturally  be  in  equilibrium  with  the 
water  outaule.  When  the  oyster  ia  brought  into  fresh  or  brackidb 
water,  i.  e.,  into  a  more  dilute  golutjon,  it  might  be  expected  that  tb« 
satUi  in  the  more  oonocntmt^xl  aolution  within  the  body  would  pasaoot 
and  a  larger  amount  of  fresh  water  enter  atxl  produce  such  a  dUtee- 
tion  aa  actually  takes  place  during  floating.  Careful  experiments  tun 
shown  that  this  supposition  is  entirely  correct— that  is,  tbo  orsteit 
actually  gain  in  weight  This  is  due  largely  to  the  fact  that  ihey  Um 
mineral  matteraod  gain  a  considerate  amount  of  water,    AtUiesuM 
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o  tbere  is  a  slight  loss  of  Dutrir-nts.  Wlieii  in  their  natural  txmdi- 
tioii  ojaterscouUiin  from  ono-<'ighth  to onc-tifth  moro  nutritive  raati! rial 
than  when  fattonnd.  In  the  opinion  of  very  many  conKumoni  tbo 
improvement  in  appearance  anti  QaTor  due  to  the  removal  of  th«  salts 
morn  than  compODsatce  for  the  luaa  in  nutritive  value.  It  ttnonis  aIho 
to  be  a  mattor  of  fommon  opinion  that  oysters  koop  bettfir  when  part 
of  the  salts  has  been  remoTCul  by  "floating.*^  Uowerer,  the  experi- 
menta  of  the  New  Jersey  Experiment  Stationn  have  shown  tliut  frcnh- 
r.neil  oystei-s  will  not  remain  alivo  aa  lon^j  as  those  taken  directly  from 
eatt  water.  Freshening  inrniises  very  rapidly  the  rate  of  weakening 
«nd  di!<ny  (the  life  period  being  reduced  one-half). 

Prequently  nyflters  twcoino  more  or  Ic-sw  green  in  <v)Ior.  There  is  a 
^tdospread  opinion  that  "greening''  is  injurioiu*.  The  color  has  been 
attributed.  t'>  disoase,  to  parasites,  and  to  the  presence  of  copper. 

Experiments  have  shown  that  quite  commonly  the  green  color  of 
American  ciyatcrM  at  least  is  du«  to  the  fact  that  they  Imvo  fi;d  on 
^roen  plaotfi  of  very  simple  structure  which  are  sometimes  found  to 
be  abundant  in  fwit  or  brackish  waters.  The  green  coloring  matter  of 
the  pbtnts  is  dtHHolvcd  by  the  oyster  juices  and  colors  the  tisaues.  The 
opinion  of  those  who  have  inve*itigated  thn  matter  cjircfully  la  that 
such  grcoQ  color  is  harmless.  It  may  be  removed,  if  desired,  by  plac- 
ing the  live  oyatera  for  a  time  iu  water  where  the  green  plants  are  not 
abundant.  In  Europe  similar  green  oysters,  called  "groenl)arden"or 
**  Marennes,'' arc  especially  priited,  and  to  meet  tlie  demand  nyt>tcrs 
ftro  greened  by  placing  them  as  soon  as  captured  in  sea  water,  whore 
they  are  kept  for  months  and  fed  on  a  apociea  of  seaweed  which 
imparts  the  colnring  nititter  to  the  gilU. 

Frtim  carefully  conducted  investigations  it  appears  that  in  some 
cases  green  oysters  owe  their  color  to  the  presence  of  copper.  Such 
ovHt«rs  are  not  generally  oonsidei^  whole.4ome.  Green  oysters  con- 
tainiog  tapper  dillcr  in  appearani'e  from  those  owing  their  green  tint 
Co  vegetable  coloring  mutter,  Innng  gruia  greou  and  not  dark  green  in 
color  awl  having  a  verdigris- like  sUmy  se'crelion  on  the  folds  of  the 
nuLntle.  It  is  said  that  after  the  addition  of  vinegar  a  steel  fork  8tu<:k 
Into  such  oysters  l)e4-nni«»i  coated  with  copper  and  tliat  if  unuuonia  Is 
added  tbo  oysters  become  dark  bine. 

An  will  he  seen  by  the  figures  in  tiie  table  above,  fresh  and  canned 
afaalone  eorre$<pond<piile  clasuly  to  oyster  and  clam  products  similarly 
prei>atcd.     As  shown  by  some  tasla  carried  on  by  Jaffa  and  Mendel, 
abalooe  Qesh  is  especially  rich  in  glycogen.    This  fact  is  also  empha- 
sized by  the  figiires  in  the  tahle  afxive,  eK[>ec;iaIly  those  for  dried  aha- 
Sone,  whitih  are  i(uotcd  from  unpublished  analyses  made  by  Jaffa  at 
the  California  Kxporimcnt  Skttion.      Generally  speaking,  compa^^d  ^^ 
with  other  aca  products,  the  abalone  ia  a  autiitious  food.     Its  flavor  la  ^M 
said,  by  those  wlio  are  familiar  with  it,  to  be  excellent.     L^rgeqiianii. 
ties  of  nt«lone  are  canned,  the  flesh  being  cut  into  piooed  of  ■uitablo 
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fuse.     Abalooe  in  also  dried  extotutively,  the  canned  and  Uw 

products  finding:  a  ready  nmrbet  amon^  the  Chin»w. 

LobatorK.  er»l>M,  fibriiiifiH,  and  crawfisb  are  ^hown  hy  analysis  tooa-j 
tnin  a  fairly  lai^i!  periviiIfl^rB  uf  iiuLrienU,  a;^  i^  Odpeoially  oottO(iUl| 
when  the  composition  of  the  flesh  alone  is  oooaidered.  Thej  i 
tht-  liMui  rather  than  the  fat  fish  in  comixwdtion.  Lobsters  aod  eak\ 
are  very  much  alike  aa  ref^ards  the  structaro  of  the  6e8h,  which  ■] 
each  ease  consists  of  coarse  derMC-watled  fibers.  Ltohst«r9  aod  iWlvj 
fooda  are  prized  for  their  delicate  flavor.  Bxcept  tn  certain 
where  they  are  very  abundant  and  the  ro»t  correspond! n(>'ty  loi 
muiit  be  ri>tr*''d<>d  us  delicacies  ratbur  than  ae  «taplo  urtirUvt  of ' 
This  is.  however,  ii  condition  entirely  apart  from  t-hotr  cotoi 
Judged  by  this  alone,  they  are  valuable  foods,  and  mar  pi 
employed  to  ifive  variety  to  the  diet. 

Althotiffh  thn  total  nnmunt  of  turtle  and  terrapin  uaud  to  the  Vi 
Staten  is  quite  \&rg«,  the  quantity  ia  ainall  as  compared  with  thti 
sumption  of  Huch  f  oodrt  ae  fish  proper  and  oysters.      Aa  shown  byi 
composition,  turtle  and  terrapin  are  nutritious  foodn,  althooffa, 
existing'  L-onditiuua,  they  are  expcnjiive  delicaoieB  rather  titM 
and  economical  articles  of  diet. 

The  total  amount  of  froprg  consumed  per  year  for  food  is  ooiuite, 
able.     As  shown  by  analysis,  frogs*  legs  contain  a  fairly  high 
age  of  protein.     Only  tliu  hind  \efp  are  oonimonly  eaten,     'fbti 
on  other  portions  of  the  body  is  edible,  although  the  amoaot  ui 
and  is  iwtcn  in  some  localitiOH.    The  prejudice  which  formerly  i 
against  frogs'  legs  as  a  food  was  doubtless  backed  on  their  apf 
or  some  simitar  rea-sotr,  as  they  are  known  to  be  wholesome. 

ooBT  OF  pbotbut  and  enebot  mt  fish  Axn>  othxb 

UATEaiAJLS. 

As  previously  stated,  the  two  f imctions  of  food  are  to  furnish  pn"''] 
for  building  and  repairing  the  body  and  to  nupply  cnerg>'  for  hiali 
muscular  work.     Although  Qnh  and  mcat^  in  general  may  be 
as  sources  of  protein,  they  nevertbelass  furnish  considerable* 
Indeed,  tboHc  contnining  an  iihundaneo  of  fat  MUpply  a  la^je 
of  energy— that  is,  have  a  high  fuel  value.    If  a  food  contaiasi 
protein  or  energy  and  is  high  in  pric«,  it  is  ovidpnt  that  it  v 
exp«n.<tive.     On  the  other  hand,  a  food  may  be  high  in  pHcv  bo^J 
reality  be  cheap,  if  it  furnishes  a  large  anK>unt  of  protein  or 
or  both.     Foods  which  supply  an  abundance  of  protein  or  4«utT| 
Uith  at  a  reauouable  price  are  evidently  of  ihe  greatest  imf 
from  the  standpoint  of  economy. 

In  Table  3  is  shown  how  niurh  n  |K>uud  of  protein,  ur  1,000  tafc' 
I       of  energy,  would  cost  when  supplied  by  a  number  of  kinds  of  M> 
I      other  foods  at  certain  prices,  tuid  also  the  amount  of  total  food,  fl 
■       teiu,  and  energy  which  10  oeots*  worth  of  the  fish  aad  otfarr''' 
I        materials  would  furuiah. 

I'         
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.«  table  the  prioea  per  pound  have  been  oelocted  from  the  i>est 
ivftilnble.     It  i.-;  of  course  inipodnihlo  to  wt  any  one  prio©  which 
^present  the  oost  of  tbcso  niKtv-riaU  per  pouud  in  all  tiei-tionx  of 
try  and  at  all  times  of  tho  year.     It  is  probable  that  the  prt<w8 
B  rapreseilt  more  nearly  thone  found  in  the  eastern  part  of  the 
States  than   in  the  southern,  central,  aitd  western  sectious, , 
some  food  material  are  usiiatly  somewhat  cbea{>6r..  "mk 

to  be  noted  that  the  cort  of  1  pound  of  protein  and  1,000  calo- 
energy  have  no  dit-eot  relation  to  each  other.     A  i>oun(l  of  pro- 
Id  be  suiiieieut  for  a  workin(;man  uUout  four  days,  while  1,000 
es  of  eiierify  would  bo  lesa  than  oue-third  the  amouut  required 
lay.     By  dividing  tho  cost  of  1  pouud  of  protein  by  4  and  multi- 
tho  coat  of  1,000  calories  of  enerffy  by  3.6  resiilta  are  obtaiued 
show  approximately  the  relative  cost  of  the  prot«in  aud  energy 
mt  for  one  day  as  fuvnishod  by  the  different  foou  matcrinls. 
t  would  lake,  in  round  numbers,  25  cents*  worth  of  «alt  mackerel 
lentM  a  pound  bi  furni.<4h  one  day's  supply  of  protein,  while  the 
ponding  energy  would  rii(|U(re  3^  conui'  worth.     Seven  cents' 
of  flour  would  fumi-sh  Urn  protein  and  5  cents'  worth  the  energy 
cd  for  one  duy.     It  i»  of  coursi;  understood  Unit  no  out;  food 
al  could  f umijsb  tbo  uutricuts  in  their  prov^^t  pioyotN^<a\>.'e>  \n>i: 


so 
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adults  ander  ordloary  conditions  of  healtb  ftm)  anCivitj.    Tfae< 
Rxpressed  in  the  t»)>In  HJmply  show  the  relative  rnluo  from  ft] 
8tun(l]>nint  of  ttie  different  foods  as  a  source  of  protein  on  tb«owl 
nnd  of  onergy  on  the  other. 

It  will  bo  .sei^n  from  the  above  tablo  that  at  S.**  cents  a  pcmod  K  i 
tiikfl  $L.52  worth  of  sirtoin  Meak  to  furnish  u  pound  of  prorein, 
tbuMunii  amount  could  b«  ubtaiocd  lu  74  cuntH'  worth  of  tie«/ 
at  14  cents  a  pound,  71  cents'  worth  of  cod  tttcak  at  12  L-ente  « ; 
44  cents'  worth  of  salt  cod  »t  7  canta  a  pound,  or  2^  oetiU* 
wheat  flour  at  H  cents  a  pound.     In  Ukeuiaiuior  thecoatof  l,u.iu< 
of  energy  would  vary  in  tiieeo  same  food  uiateriala  from  36 1 
furnished  by  the  t-od  steiiks,  to  3  cenfc-^  us  furnbhnl  by  the  floor. 

It  is  evident  that  at  the  prices  given  the  fruits  are  the  mmt  i 
tdve  sources  of  protein,  moiluMka  and  cruHlai-eans  next,  and  iht  i 
meatd  and  fiKh,  with  the  cereala,  the  least  expensive.    Aa 
energy,  on  the  other  hand,  mollusks  aud  cruiitacoanii  areiijftr' 
most  expensive  sources,  followed  by  Ssh  aud  many  kinds  of  iBeil,^ 
the  cereals  are  the  most  economical. 

DIOESTIBZUTT  OF  FISH. 

The  term  digestibility,  as  commonly  employed,  has  6 
tiong.     To  many  persons  it  conveys  the  idea  that  a 
af^rees  with  the  user.     It  is  also  very  commonly  understood 
to  ease  or  rapidity  of  dij^tion.    One  food  is  often  said  to  bft] 
able  to  another  because  it  is  more  di^eatible — i.  o.,  is 
time  in  the  dtomach,  or  i^  apparently  di^sted  more  readily. 
meeoia^,  and  one  which  is  usually  understood  in  scientific ' 
sm-b  gubjecbi,  refers  to  the  nomplcteiiess  of  di^festion.     Fori 
two  foods  may  have  the  same  compoi^ition,  bul,  owing  to  H 
in  nieclianical  cumlition  or  Monie  other  factor,  one  may  he  can 
completely  digestible  than  the  other-'tliat  in,  give  up  motv 
to  fcbo  1>ody  in  its  iHkisiig:e  tfaroufrh  the  int4-.>ilinal  tract. 

The  agreement  or  di.-*ajjrrcemcotof  a  purticular  food  withaojl 
in  normal  health  is  larj^ly  a  matter  of  individual  pocuUaritj. 
foods  habitually  di.sagn>e  with  n  person,  and  there  is  reason  tal 
that  there  is  pronounced  indigestion,  the  advice  of  a  com] 
cian  is  needed,  since  the  nourishment  of  an  abnormal  or  dt« 
is  a  matter  properly  included  under  the  practice  of  medicine. 

In  so  far  us  cu^c  or  rapidity  of  digestion  iatplies  a  aavioi;  ot  > 
to  the  body,  it  may  be  a  matter  of  importance,  especially  if  tlu  < 
expenditure  would  otherwise  })e  above  the  normal.     HowevcrJ 
known  concerning   relative   rapidity  of  digiwtion    within  1^  ^ 
Most  of  the  current  statement»i  which  refer  tn  thiai  are  appanMtllT ' 
on  experiments  carried  on  ouuside  the  body  by  methcM]«  of 
digestion.     Such  expenmcLnVA  V\u\tAX«  an  r\^MAil  «■  f^aniblelhei 
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tb«  body,  bub  it  ia  DOt  at  all  certain  (hat  tfaoy  aro  exactly  thti 
ne.  Souid  experitDBTitd  witli  tuao,  which  were  made  agnod  many 
ITS  ago,  before  experitni'ntul  methods  had  become  fixi>d,  art?  also 
CD  quott-d,  but  it  is  oiilj  fair  to  say  tbat  tlie  popular  ititcrpretutioo 
the  data  rocorded  dews  not  agreo  in  many  respecta  with  that  of 
ioed  inv(<'i>ti{r»torH. 

the  numerous  artificial  digestion  experiments  which  have  been  made 

tth  fish  indirat<!  iliat  it  \h  le»i  quickly  digeatcd  than  hoi>f,  twing-  about 

nal  to  lamb  in  this  respect.     Howerer,  an  compared  with  other  foods, 

sdifforcnco  in  the  dig*«tihility  of  fimh  and  mont,  as  shown  by  thch-e 

perinii-nts,  \n  not  very  grcaL     In  some  carefully  c-oiiduct<!d  cxiwri- 

t».  which  were  reported  only  a  few  years  ago  by  a  (_J«-irman  inves- 

r,  it  was  noted  that  oysters,  whiteHsh,  and  sbolltish,  taken  in 

!<*rttte  amount;*,  left  the  stomach  in  two  to  three  hours,  in  tliia 

t  resembling  eggs,  milk,  white  b^(^ad,  umi  scmie  other  food», 

far  left  the  stomach  in  three  to  four  hotirs,  as  did  also  ehicken, 

beef,  boiled  ham,  bPof»teak,  oo«r»e  bread,  ote.    Salt  herring  loft 

stomach  in  four  to  five  hours,  other  fixxLi  in  the  name  r\an»  Ix-tng 

ked  tongue,  roast  beef,  roast  goose,  lentil  porridge,  and  peas  por- 

So  far  as  fish  is  concerned,  the  general  deduction  from  these 

Hinentd  was  that  it  is  more  rapidly  digested  than  meat.     With 

Ipeet  to  its  rapidity  of  digt*stion  in  the  stomach,  another  German 

iBstigator  includes  whltelish  in  the  sataeclas^  an  the  following auiiuaj 

ns:  Koastrhickcn,  pigeon, roa8tveal,andooldunderdonoroBstbii«f. 

before  sweeping  di^ductions  are  made  the  thoroiiglini-;gs  with  whii-h 

is  digested  should  ul.so  betaken  intouc<-x>unt.     A  niunlxirof  ex[)eri- 

fttshave  been  made  with  m&n  to  learn  how  thoroughly  fish  is  digested 

to  compare  it  in  this  respect  with  other  fowls.    Id  these  exporiments 

iixjd  and  feces  wei-e  analyzed.     Deducting  the  nutritive  material 

p^ted  in  the  fr^otwfrom  the  total  amountconHumod  in  the  food  showed 

^  much  was  retained  by  the  txidy.     It  was  found  tiuit  Hsh  and  lean 

P  were  about  equally  digestible.     In  each  case  about  95  per  centof 

^total  dry  umttcr,  ST  p»-r  cent  of  the  protein,  and  over  90  per  centof 

titwere  retained  by  the  body.    Other  experiments  of  tbeaame  char- 

indieato  that  salt  fish  is  loss  thoroughly  digested  tiiaii  fresh  fish. 

t  the  Conne(!ticut  (Storm)  Station  Miln«r  studied  the  dige,itibilit.y 

h  (cannedy  salmon,  a  typical  fat  fish,  and  fresh  cod,  a  typi<:-al 

feh,  theae  materials  each  oonstitutiog  a  considerable  pari  of  a 

^le  mixed  diet.     The  calculated  coefficients  of  digestibility  of  the 

n  alone  were  protein  96.2  per  cent  and  fat  97  per  cent,  while 

per  cent  of  the  energy  wu.s  available.     In  the  case  of  the  i^id  the 

for  protein  and  fat  were  95.0  and  97.4  percent,  respectively,  and 

energy  80.S  per  cent..     It  has  l>eoQ  suggested  that  fat  fish  is  less  thnr- 

hly  digested  than  lean  fish,  but  in  these  experiments  the  two  sorts 

digp-sted  on  an  average  with  practically  the  same  thoroughness. 

oamber  of  similar  experiments  have  been  made  on  (htt  ^isoa^^Vtitt.-^ 


of  milk,  6gixsy  bread,  potatoes,  and  other  animal  and  reget^ih 
From  a  Inrgo  umouDt.  of  data  of  this  sort  aomo  ^oeral  dad 
bave  ixteii  drawu.     Thus,  it  has  b^en  ralcuUtcd  tbnt  97  per  ( 
tJie  protein  and  95  per  rent  of  the  fat  of  ineat8,   fish,  egg^ 
products,  and  the  aniinal  food  of  a  mixed  diet  arc  digested. 
values  are  for  tho  protein  of  ocrcals  W  por  cent,  for  tbe  faX 
cent,  and  for  tbe  carlHibydrateut  1»^  [>er  cent;  for  tbe  proteitt, 
carbohydrates  of  vegetables  83,  90,  and  !)5  per  cent,  respectivi 
fur  thu  protein,  fat.  ind  carbohydrates  of  tbe  total  r^reiable 
a  mixed  diet  K4,-lt0,  and  07  [wrt^nt.     Frooi  tbe  uvniUble  expM 
data  it  also  seems  probable  tliat  leaner  meata  are  more  easily  « 
than  tliOM  containing  more  fnt,  and  tbe  leaner  kinds  of  fish,  irach 
haddock,  perch,  pike,  bluetisb,  etc.,  an  more  easily  and  reaidilyt 
than  thp.  fatter  kinds,  an  salmon,  shad,  ami  nmrkerel.      Gencnll) 
ing,  it  baa  been  found  that  the  protein  of  rc^a-table  foods assei 
the  table  ia  loss  digeiitiblo  than  tbatof  animal  foods.      Fur  Inaftea 
fourth  or  more  of  tbe  protein  of  jwtatoes  and  Ixiana  may  ^tmp 
tioa  and  tbu«  be  uKeloss  for  nourishment.    This  i»  perhau^i  «;nti^!^l 
the  mechanical  condition  in  which  tho  protein  oocura  tn  vvgetahll 
tbatis,  it  isoften  inclosed  in  cells  which  have  hard  WBllHaii<TareB6 
upon  by  the  digestive  juices.     It  h  ordinarily  as0uni(>d  Utat  th 
auiountof  carbuhydrHtes  in  meat  and  tbili  iHeutirulydij^eeited.    Ui 
dratcs  other  than  fiber,  which  make  up  tbe  larger  part  of  the  vt 
foods,  ara  very  digestible.     Tho  fat  in  both  animal  and  vegvtab 
differti  in  dige^iibility  iiudor  varying  conditions.    No  marked  dl 
in  thedige«tibility  of  the  fat  in  tbe  two  cliisven  of  food  can  bepoia 

Persona  differ  iu  respect  to  tbe  action  of  foods  in  the  d 
apparatus;  and  fiab,  tike  other  food  matoriale,  ia  subject  I 
influHHces  of  perHonal  [>eculiarity. 

The  nutritive  value  of  shelllisb,  as  of  other  fii^h.  depends  to 
siderublo  extent  u[H)n  itft  digestibility,  but  information  on  thU  j 
BO  limited  that  but  little  <:an  be  said  with  certainty  hon%  Peril 
most  that  can  be  said  is  that  while  thnre  are  peuple  with  wba 
food^  do  not  always  agree,  yet  oysters  belong  to  the  more  eanly 
ibio  claw  of  foodti.  In  a  recently  publiahod  study  of  the  ramp 
of  the  oyster  and  other  probbMnt  connected  with  their  food  tmI 
statement  is  made  that  the  nutrient,  occur  \Argf.\y  iu  ronns  in 
they  are  readily  assimilated,  as  is  shown  by  tho  fnct  that 
the  crudhed  oyster  and  one-fourth  of  tho  whole  oyster  is  sit 
water.  So  far  as  can  tw  learned  no  experimeata  have  bcM 
which  abow  how  thoroughly  clams,  crabs,  and  other  onwtaoea, 
and  terrapia,  and  frogs'  Icgn  are  di|Ti«t(^. 

PLAGE  OF  FIBH  JS  TES  DOT. 

Tbe  chief  uses  of  li.sb  as  fitod  are  (1)  to  furnish  an  eoooocnfol  I 
of  nitrogenous  nutrieata  and  (2)  to  supply  the  demand  for 
tbe  diet,  which  increatics  with  the  advaoou  of  civUixHtion. 

» 


Tnapection  o1  a  conmderaMft  numitcr  of  rfirfan-  «tnHips  of  fam 

farmerB.  mechanica,  profeeeion&l  men.  and  otheTS,  carried  on  in 
Aer«&t  re^oDi)  of  the  United  States,  showp  that  about  20  per  cent  of 

,o  total  food,  43  per  cent  of  the  total  protein,  and  55  per  cent  of  the 
ot&l  fat  of  the  diet  of  the  average  family  tu  obtained  from  meatti, 
»uUry,  fish,  ttbellilshf  etc.,  together.     FUb,  shellfUb,  etc.,  alone  fur- 

i»h  le*«  than  8  p«r  cent  of  the  total  food,  lesjt  than  4  per  cent  of  the 
otai  protoio,  and  Icsa  than  1  per  cent  of  the  total  fut,  nbuwing  to  what 

Ittuited  extont  rtucb  food  is  used  in  the  arers^  bouaobold.  It  lit  not 
probablo  that  in  comniunitics  ^hcre  figheriea  constitute  the  princj- 
indostrj'  much  lar^r  qiiantitlei^  are  consumed.  It  has  be«o  found 
bat  the  laborerH  employed  in  the  6«herie«  in  Russia  oomaime  from  Stf 
63  OUDOOB  of  liDh  dnily.  Tliin,  with  Nomn  hrend,  millet  meal,  and  tea, 
Doostitntes  the  diet  throughout  Urn  tisliin^r  NcaHon.  These  quantities 
are  nnnsaally  large,  but  no  lad  effnute  are  montiouod  as  following  the 
diet. 

Hiere  is  a  widespread  notion  that  fish  ooniaino  large  proportions  of 
pbotfpboms,  nnd  on  that  account  in  particulnrly  vatunblo  ns  brain  food. 
'riio  percentjtgcs  of  phosphorus  in  j«peciropn»  thus  far  analyzwl  are  not 
lar^r  than  nr<«  found  in  the  tlenh  of  other  animaU  ui*ed  for  food. 
But,  oren  if  the  flesh  be  richer  in  phoephoms,  there  is  do  experimental 
SvideDoe  to  warrant  the  assumption  that  ti»h  i»  more  valuable  than 
beats  or  other  food  material  for  the  nouri^hmont  of  the  brain. 

The  opinion  of  eminent  physiologista  is  that  phosphorus  ia  no  more 
(ssential  to  the  brain  thiin  nitm^n,  pol-it»iiim,  or  any  other  clement 
tvhici)  occuFH  in  it^  ti»Kues.  T)it>  value  commonly  attributed  to  the 
tbospbonu  in  bn^ed  on  a  popular  mltcomroption  of  Ktatementa  by  one 
(f  the  i^arly  writfTH  on  Miich  topics.  In  diwus-sing  the  lielicf  that  "  fish 
Qont&inH  ciirtain  elcmcnUt  whitth  upb  adikpt^;*!  A  a  Hperiii.1  manner  to 
renovato  the  brain  and  m>  to  support  mental  labor"  n  prominent  phya- 

>|(^ist  eays,  *'  There  is  no  foundation  whiituver  for  thia  view." 
It  is  well  understood  that  persons  in  varying  foiiditionii  of  life  and 
jccupation  require  different  kinds  and  quantitiea  of  food.     For  the 

boring  man  doing  heavy  work  the  diet  must  contain  ii  couipumlively 

krge  amount  of  the  fuel  ingredients  and  enough  of  the  fle^h- forming 

ibetsnces  to  make  good  the  vear  and  tear  of  the  body.  Thoae  mate- 
rials are  all  present  in  the  Roth  of  animaU,  but  not  in  thu  rcquLiite 

iroportiona.     Fish  aud  the  leaner  kindn  of  meat  are  deticietit  in  niatc- 

■ials  which  yield  heat  and  muscular  power.     When,  however,  Uah  and 

meat  are  supplemented  by  hnsid,  potatoes,  etc.,  a  diet  i-t  provided 

which  will  supply  nil  the  demiiDda  of  the  body.     Where  Ssh  can  lio 

pbteined  at  low  co8t  it  may  advantageonaly  fumLih  a  considurublo 


I 


I 


portion  of  the  protein  required,  aud  under  most  ronditiond  ita  use 
may  1m  profitably  extended  solely  on  tlio  plea  of  variety- 
It  should  be  stated  tliat  mo^t  physiologisto  regard  5^h  w 


larly  desirable  food  for  persona  pf  sedentary  habits,  bocatuie  it  soeoif 
to  be  less  "beartj-."  While,  so  far  h»  cau  be  learned,  «uch  »tat*'iiioDU 
do  not  depend  upon  experimental  endeooe,  thc3'  are  tboug^bt  to  embodjr 
the  reeult  of  experience. 

FBXPABINO  7IBH  TOB.  THX  TABI.B. 

Fiflh  ittpreparedforthetableinaraHetjof  ways,  which  are  described 
in  detail  in  booka  devoted  to  cookery.  A  few  words',  however,  may  dM 
be  inappropriate  on  the  funeral  methods  of  cooking'  und  powible  loa 
of  uutriuntM  involved. 

Filth  i.<t  <H>mmotilj  boiled,  steamed,  broiled,  fried,  or  baked,  or  may  le 
combined  with  other  niateriaht  in  some  tnade  dish.  When  boiled,  It  ii 
stated  that  the  losti  iu  weight  ranges  from  5  to  80  per  o«nt.  Oneexperi 
mentcr  givca  96  per  cetit  as  the  average.  This  loas  ij^  largely  made  up 
of  water — that  is,  the  cooked  fish  ia  much  Ibmi  moist  than  the  n«> 
Little  flit  or  prolt'in  U  io»i.  So  far  a»  known,  experiments  have  Dot 
been  miule  which  whow  the  lowteM  by  otJier  uiHthod^  of  ctxikin^.  )l  is 
however,  probable  that  there  would  be  luually  a  veiy  oon»iderable  1(M 
of  water. 

In  mo»t  t-anett  fat  or  carbohydratea  in  the  fonn  of  buttor,  floor,  or 
other  material  are  added  to  tish  when  cooked,  and  tbiiH  the  defioicncj 
in  fuel  infifredicnt^  is  made  good.  Boiled  or  steamed  lisli  i.4ofteDaccoil* 
pauiedbyarich  sauce,  made  from  butter,  eggs,  etc.  Fried  fish  is  oooksd 
in  fat,  and  baked  fish  is  often  filled  with  force  meat,  and  may  alao  b« 
accompanied  by  a  sauce;  the  force  meat  lieing  made  of  bread,  buttar, 
etc.,  contains  fat  nud  carbohydrates.  In  made  dishes— chowders,  tA 
pies,  salads,  etc. — fat  and  carbohydrates  (butter,  flour,  vof^tablct, 
etc.)  are  combined  with  fish,  the  kind  and  amount  varying  in  the  indj- 
Tidual  caHCi^.  Furtiiormore,  in  the  ordinary  hoiiitebold,  lish  or  nieatts 
supplemented  by  such  ftwdn  as  bread,  butter,  potatoeii,  groeo  vei^ta- 
blt^s,  fLiKl  f  rtiit.  Tliat  i^,  by  adding  materbilH  in  cook  Ing  and  by  Borv'in({ 
other  dishes  with  tbo  (vx>k{>d  product  the  protein  of  the  tiHh  is  nipplAi 
mcaiod  by  the  neocasary  fat  und  carbohydrates. 

DAXLY  UEinra  COHTAUmfO  FX8E. 

By  taking  into  ot-eount  the  chemieal  composition  of  a  mixed  diet  nod 
comparing  it  witli  accepted  dietary  ataodards  it  may  be  seen  whcllKT 
the  diet  is  actually  cuittd  to  the  requirements  of  the  body;  tliat  i», 
whether  it  supplies  suflicieat  proteiu  and  energy  and  whether  ittnii)prr» 
tbem  in  the  right  proportions. 

A  number  of  sample  menuji  are  given  on  pages  d6  to  S)i,  which  sbo* 
that  tlie  desired  amounts  of  protein  and  energy  may  be  readily  supptted 
by  a  diet  containing  r  <-on.>4ldf>nibln  iimniint  nf  lish.  These  loeBill 
(which  are  based  in  part  on  dietary  studies  and  other  food  ioreetisa- 


of  tbift  Department  oovorinfr  ft  widft  range  and  cxtdnding  over 
ttl  jcsrd)  arc  not  intended  n.s  formula  for  any  fninily  to  follow, 
imply  (w  illuatnitions  of  the  wny  in  whioti  menit^  containing'  tho 
er  proportions  of  nntrionts  may  ho  made  up.  The  ingenuity  of 
lonseiirife  and  her  knowledge  of  the  tastes  of  the  family  will  siig-- 
the  special  dishes  and  comliinations  suited  to  her  needs.  Jt  is  nob 
Dod  that  any  houaewife  will  find  it  convenient  to  follow  exactly 
roportions  euggented  in  the  meoui).  The  purpotie  in  to  show  her 
t  "vrhat  amounts  and  proportions  of  food  matoriola  would  give  the 
[red  nutrients. 

selecting  those  menus  it  has  boon  the  object  to  include  such 
ints  of  d»ih  aj«  might  b«  torn nionly  served  in  an  ordinary  house- 
and  not  to  provide  meals  with  the  Urges!  possible  quantity  of 
That  the  amount  which  it  is  possible  to  introduce  in  a  single 
maybe  large  U  shown  by  the  "shore  dinnerp"80  common  in 
regions  of  New  England,  or  by  the  famouH  dinnerti  Ker^-ed  at 
nwicb  on  the  Tbamc«,  with  six  coursaa  and  ti»h  in  every  course. 
ith  reference  to  the  following  menus  >t«>:vera1  {tolTits  should  lie 
»  in  miud.  The  amount*  given  represent  aliout  what  would  be 
i  for  in  a  family  whose  demand  for  food  would  be  equivalent  to 
full-grown  men  at  light  to  moderate  manual  labor,  such  as 
linistH,  carpenters,  mill  workers,  fanners,  truckmen,  etc.,  accord- 
>tlie  usually  accepted  dietary  Htandnrds.  It  Is  ordinarily  assumed 
an  average  man  in  health  }M>rfonnitig  light  to  m(Kl<>rate  muHcular 
;  requires  i^r  day  abuiit  ('.2.5  iKuiiid  [irottin  and  3,050  ralnrifs  of 
1^,  the  Utter  being  supplied  in  xmall  part  hy  protein,  but  mostly 
it  and  Carbohydrates.  Men  in  prufi^uionnl  lifu,  performing  le^wf 
ular  work,  require  ginallcr  amounts.  The  eoumtonly  a<xupted 
rican  diPlar},'  standard  for  Kuch  men  calls  for  0.2^  pound  protein 
i,TOO  ealorias  of  energv-  in  the  daily  food.  The  amount  of  min- 
natter  required  i-t  not  stated,  idnee  there  i.H  little  accurate  infor- 
m  avallablo  ou  this  point.  A  diet  made  up  of  ordinary  food^  and 
lying  the  ncoesBury  ammmti*  of  pi-otein  and  energy  would  undoubt- 
Bupply  an  abundance  of  mineral  mutter. 

lias  been  found  that  women  and  children  consume  somewhat  lea« 

than  men.     The  iu<.siunption  is  usnally  inadn  that,  provided  a 

m  is  engaged  in  Hume  moderately  active,  ocfnipation,  she  requires 

I  eigbt-tenlha  aa  much  food  aa  a  man  with  a  similar  amount  of 


■ 


calculating  the  results  of  dietary  studies  (which  may  bo  mmt  con- 
mtly  expreaied  in  amounts  for  one  man  for  one  day),  it  is  further 
Qod  tliat  a  b»y  K-t  to  1-i  years  old  and  a  girl  ]5  to  16  years  old  also 
re  alKiut  eight-tenths  ns  murb  food  as  a  man  at  moderately  active 
alar  tabor;  a.  boy  of  12  and  a  girl  13  to  14  years  old.  abovil  w.'<9«tv 


tenths;  ft  boy  10  to  11  and  a  prrl  10  to  14  years  oM.  a>K)ut  sts 
h  cbild  6  to  9  yeam  old,  about  fire-tenths;  one  ^  to  A,  abimt  fnor 
and  an  infant  onder  2  years,  about  tbree-teaths. 

As  preriously  stated,  the  qtiantitjc^  in  the  sample  mcDtu  an 
mcD  at  moderately  active  mascular  work  or  an  e^ui^atcnt 
men,  vnmtm,  and  cfaitdran.  A  family  mifrlit,  for  f>xa)nplo. 
mechanic  and  wifo,  with  four  children,  two  ;rirU  of  IS  and  fi 
Ixiyitof  lOand  Ay«m,  retipef-tively.  Hereic  would  tmaiuiQnicd 
[iian  vould  Ixi  cngagt^d  ut  modoratftly  hard  manual  work.  At 
tatheabovefiictx>rK,  this  family  iirould  be  equal  in  food  consamp 
DMB  at  modeiatt^  muHculnr  exercise  (1,0+0.6+0.6+0.6+0.54 
In  the  aamo  way  a  day  laborer's  fomily,  consisting  of  a  fatb«raa( 
with  three  childrrn  under  7  years  of  age,  would  bo  etjaivaleot  1 
withmodoratemuscularoxcrcJ»e(t.  0+0.8+0.5+0.4+0.3  =  8),; 
require  three-fourths  the  quantities  indicated  in  the  following 

Maeiu  l.^fbr  /iindy  egtawUad  to  Jow  men  at  Hf/ht  Cp  wtodtratt  mmmmIv 


rood  materUl. 


ABwmti 


noMU. 


uftui 


■.*>>«.>«••*■■■...... 


Km  Ittfgai  ..............  1........^...... •■.... ...... .....•,.•• 

aattartortrjlaf :. 

'-lobODTnk«> 

lUitwt 

Tata) 


tumtUL 


BoiI«JM><I.rmih „ 

BollanitaNe  m»cc; 

Batuit 

YolktolScHin 

IJIDIMI  Juloo.  «W 

VMaioM 

BolladflMA _ 

Hllk. 


t     t 
•     « 


SS5-::::::::::::::::;::.:;::::: 

BnlUr 


S  » 

I  ■ 

o  I 

0  a 

0  u 

0  I 


Total, 


_     .    I  opKn: 

OrKon , 

Crackcn , • 

Hitiiar », 

MUl 

jVrvncMrtad  poutON „ 


_  niwr 

Slkeil  baauiM ..•■•......»■. ,..>•.•.•.>...•.>. 

_     Kil»t 

T«a .....(....I.. 


3 

3 


■jSW 


TWtaJ « 

Total  V»r<iAT 

Tout  lor  oua  BID 


•««••*  v«»  t .«  . 


•  OovporiUoa  of  coalKd  naivtla]  trmn  O.  S.  Itopl.  Atr..  OHM  Of  ImwHiiiWi  I 
ACanpoaUlon ol cooked  lakierlal  lion  nnpiibtlibed  <ka. 
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Hnnr  1il.—lbrfiimOff  tqmmdmt  Utftmr  mm  (U  K^  to  moderntt  miuadar  wort. 


Food  BwteiUl. 


Amonnt 
nMd. 


PraMn. 


TtmA 


Saltood 

MiU 

BnUoK 

Wnu 

Bkked  poCktoMa . 


BK>llKFt«T. 


Total. 


GI«iiis,io*md. 

Hllk 

BntUr 

Floor. 


Onton,  Mit,  MpiMr,  ete. 
iattunb.UK* 


GfMnpMW* 

Batter 

Haataed  potatoeaa 

Br~d 

Butter 

Apple  t^on  pnddlag. 


Total. 


LotaiCerMled: 

LatMterineat... 
Talk*  oil  ana. 
BntterotoU;... 
MUk 


:,  nit,  pepper,  nuatord). 


Tea. 


Total 

Total  per  day 

Total  for  ooe  nan. 


Lb*.    (E. 

0     S 

1 

0 
0 

1 

0 
0 


aoHi 

.on 

.001 
.007 
.OU 

.oee 
.ooi 

.008 


Oalorla. 
I» 
SIS 
2IS 

lai 

721 
8ST 

an 

SIB 


0  13 

1  13 
0  11 

0  1 


I  0 

0  3 

0  t 

0  T 

0  I 


0    13 
0     4 


.344 


.019 
.067 
.001 
.007 


.388 
.064 
.001 

.ns 

.034 
.001 
.008 


.4S4 


.184 
.030 
.003 
.014 


-oes 

.008 

.006 


.278 


1.D04 


.lei 


8,601 


168 
U& 

S24 
101 


],2U 
377 
431 
737 
444 
21S 


6,180 


877 
303 
M7 
137 
lU 


HO 

863 
248 


8,637 


13,168 


3,043 


aOonpoMtloii  at  oooked  maUrlal  from  U.  S.  DepL  Agi.,  OtDce  ol  Experiment  Statlooa  Bui.  Zs, 
nrked. 
kAlaiKVpteeawoaldonUnarlljbeooakad.    The  amotinl  ^ven  U  for  one  meal. 
•  Welcntvlthpoi^ 

Mhvu  UI. — PorfamAy  equivaUttl  to  four  men  at  H^  to  moderate  mutcuiar  vork. 


Food  material. 


Amount 

OMd. 


Protein. 


Fuel 
Taloe. 


BKKAsrABr. 

BmkfHtcarMl: 

Craeked  cnNbad  wheat 

Mnk 

Bngar 

Cn^Md  dried  beel: 

Dried  beel 

HUk 

Batter 

Vnoch  Med  pot^CMi 

Batter  (tUHi  up  In  frring) 

Bread 

Bvttac 


Lbt.  at. 

0  4 

0  6 

D  3 

0  13 

0  8 


Total. 


0    13 

0    a 


AlWKf*. 

0.018 
.013 


.198 
.017 
.001 
.018 
.001 
.088 
.003 
.DOS 


OtloritM. 
410 
117 
3S7 

868 

IM 

318 
B0« 

4S1 
887 
847 
W 


*,m 
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AzND  III. — Farfamiy  eqiaoalati  tofimr  men  at  Ij^M  to  wtodetate  wmi'Minr  wrt- 


]^NX)  DUtClUl. 


Anurant 
used. 


PtoUllL 


ikllbnt  tteftk 

ItMhed  poUtosao 
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Canned  bkIdiodo  .. 
Huhed  potaloea  >> . 
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^  legK---- 

Prune  sauceb 

Huffloa 

Butter 

tea 


Total 

Total  per  pay 

Total  tor  one  man. 
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.n 

.tae 
.on 
.oa 
.oat 
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.» 
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a  Compoflltlon  of  cooked  material  from  V.  B.  D«pL  A 
frCompoalUoQ  of  cooked  material  from  nnpnbliabe 
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Mbhu  IV. — For  family  equivalent  to/our  nun  at  Ught  to  moderate  vnueuIanetA 
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gbte  of  fish,  meats^  Rod  vejjeUblee  given  in  the  menus  we  for 
Articles  as  foand  in  the  market  The  fish  and  meats  will  iuolade, 
a  rule,  more  or  less  hone,  and  the  vegetables  considerable  .^kin  and 
ler  partfl,  wbicb  are  inedible  and  are  rejected.  In  eatiniating  the 
trientA  allowance  is  made  for  what  bati  l>een  found  to  he  the  averaffc 
oportion  of  bono  in  dtfTcr^nt  cut«  of  meats.  In  rentable?  it  is 
lumed  that  fmm  ouc-siixlh  to  oao-fiftl»  will  lie  reject<«l  in  prejwring- 
Bm  for  the  table.  The  weigbCit  of  the  brcakfaat  coreaU  are  for  these 
the  dry  condition  before  cooking. 

The  values  };ivon  for  t«a  or  coffee  are  obtained  by  takiupf  account  of 
HSUgarand  milk  or  cream  oonsiimed  with  them.  The  infusion  of  tea 
coffee  contains  little,  if  any,  nutritire  material.  The  value  of  tea 
i  ooffee  ill  the  diet  depentU  upuu  their  agreeable  flavor  and  mild 
mulating  properties. 

The  calc^ulatioiis  of  the  quantities  of  nntrients  contained  in  the  differ- 
t  foods  are  baaed  upon  the  average  percoiitago  coniptxsitiou  of  tiicsc 
iterials,  some  of  the  data  lieing  included  in  the  table  of  composition 

page  10,  and  the  remainder  in  a  previoiu  publication  of  thi.'i  OflSce." 
The  tnt*  and  carbohydnLLc9  in  the  different  food  materials  are  not 
Dwn  in  the  menua,  aince  the  quantity  of  protein  and  the  fuel  value 

the  food  are  Uie  valuer  which  are  of  .'ip<HMnl  internet.     The  fuel 

Eae  of  the  futft  and  carbohydrates  in,  of  courae,  included  in  the  figures 
fuel  value  given, 
n  the  menut  only  ttuch  nn  amount  of  each  food  is  indicated  u»  might 
completely  consumed  at  «ach  meal.    Of  cour^-,  in  the  ordinary 
old  usually  a  rather  larger  qunntit}'  of  the  different  dishes  wilt 
prepored  than  will  t>e  consumed  at  one  meal,  but  the  thrifty  house- 
per  will  see  to  it  that  what  is  not  usimj  at  one  meal  will  tie  atili2ed 
another. 

%  is  not  ex[>ectr<l  that  each  meal  or  the  total  food  of  each  individual 

wilt  have  ju-^t  the  amountij  of  protein  and  fuel  ingredients  tliat 

,6  a  well  balanced  diet.    The  body  is  continually  storing  nutritive 

rials  and  using  them.     U  is  a  repository  of  nutriment  which  is 

1^  constantly  drawn  upon  and  as  constantly  resupptied.     It  i»  not 

indent  any  day  upon  the  food  eaten  that  particular  day.     Hence 

excels  one  day  may  be  made  up  by  a  deficiency  the  next  or  vice 

km.    Healthful  nourishment  requires  simply  that  the  nutrienta  aa  a 

ote  during  longer  or  ehorter  portodu  should  be  fitt«d  to  the  actual 

id»  of  the  body. 

t  will  Im)  seen  that  in  each  of  the  menus  suggested  fish  occurs  in  at 
l«t  two  meals.  However,  in  no  case  is  the  amount  greater  than  ejipe* 
ace  has  shown  may  commonly  occur  in  actual  dietaries.  It  is  not 
intention  to  suggest  that  a  diet  containing  such  quantities  of  fish 
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he  followed  every  day,  but  rather  to  show  (hut  fish  map  bn 
oombitiMl  with  other  food  materials  to  supply  tb^  protein  ami 
required.  While  it  may  profitably  be  used  moro  freqaeotly 
families  than  ii^  at  present  the  case,  the  quaatJty  med  is  » 
Htittled  by  the  deniaods  of  itidivtdunl  taete. 

TbM  menim  attempt  to  oover,  h8  r«^rdii  6i«h  find  other  ma 
mn^R  in  vanutv  and  combinatioo  Kucb  a-s  laigbtbe  found  in  an 
wt?il-Uvdo  bouMehold.    Otht>r  dishes,  sucb  ax  finh  sonpg,  r\w 
aaJad^,  etc.,  might  havr  been  uu^ludi^d  aliw,  and  would  natun 
placoon  tho  l^le  of  a  family  fond  of  fiah  and  tiah  products. 
ual  preferoooes  vary  so  niuob  that  no  oombination  which 
Hi'lected  would  mi5et  them  all. 

Nothing  has  (leen  said  of  the  cost  of  the  food  tisod  in  the 
All  fotxht  vary  in  price  In  dilTnrent  locHlitien,  and  this  is  espee 
caae  with  Btth.  In  general  it  may  be  !*»id  that  a  large  variety 
grocD  regi>ttthtof,  oLr.,  if  it  m  nocctwary  to  pun-hanu  them,  lacffl 
cost  of  a  diet  oiit  of  proportion  to  tho  nutritive  amterial  fal 
Suvb  foods,  however,  are  valuable,  since  they  poooooo  ntprceabl 
and  fio  render  the  diet  app«tizing.  It  i^  alno  ^nerally  belie 
the  acidx,  aalta,  and  simitar  mat«riaU  in  fniit«  ami  vegetaMea 
valtie  in  maintaining  the  body  in  health.  The  income  of  t 
cbaiser  should  determine  bow  varied  the  diet  may  be, 

POSSIBLE  HkSQKBS  FBOM  BAXniQ  FISH. 

In  view  of  Mtotomcnl^  of  u  popular  natun*.  which  have  been 
tho  dangers  from  eating  poisonous  Sah  or  from  ptucuaiues  coota 
fi»h,  a  few  wordg  Bummarizing  tho  actual  knowledge  on  tlm> 
B&Bm  doairable. 

There  are  several  species  of  fish  which  are  actually  poitwontB. 
,of  them,  however,  are  found  in  the  United  Statett.  and  tha 
their  being  offered  for  sale  are  very  small.     Such  fish  are  mosH 
fined  to  tropical  waters. 

Fish  may  contain  paraeites,  aome  of  wbicb  are  Injnrioos  to 
These  are,  however,  dentroyed  by  the  tiiorough  cookJug  to  wh" 
ia  usiutly  Kubjected. 

PtomainBM  are  poisonous  bodies  due  to  tJie action  <»f  miero-oif 
They  am  chemiiail  cuiupoundn  of  defiuito  composition  and  krt 
rated  by  micro-organisms  breaking  down  the  oomplcx  ingrc^fi* 
autumt  tissues,  just  as  alcohol  it  duo  to  the  action  of  VMMtt 
down  Kugar,  or  as  acetic  acid  is  formed  from  th«  alcohol 
wine  by  tho  yeast  like  plant  which  prodneen  vinogM*, 
call  mother  when  wo  find  it  collected  in  auutses.  The  fo' 
pltjinuini'if  quite  generally,  altlioufih  not  always,  aoccmipiaiae 
{action  fbeiug  greatest,  it  i«  said,  in  it3  early  stages),  and 
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it  c&rc  should  bo  t&kon  to  cat  tUh  onlj  wbon  it  Is  in  perfectly  good 
iditioa.     Fieb  wbicb  has  honn  frozen  and,  Hftor  tbawiDH,  kept  for 
imo  before  it  is  c-ookod,  is  oapecuilly  likoly  to  oo&Uun  injurioaB 
lines. 

[Decomposition  can  often  be  recognized  by  the  odor  of  tbe  tisb, 
^peciBlly  when  it  ham  progre«»«d  to  any  considerable  extent.  There 
laboratory  testis  for  showing  dt'<iu)in[>usition  at  rarious  stages  and 
indicating  tho  preeooco  of  ptomaiiios. 
[Jn  general  it  innj  bo  said  that  ti«ib  should  bo  considered  unfit  for  food 
the  eyes  have  lost  their  shoon,  tbo  cornea  i^  aoniewhat  cloudy,  the 
pftle  red,  when  blubl>er  shows  at  the  gills,  when  the  scales  are  dry 
easily  loosened,  or  when  the  meat  is  so  soft,  that  if  pressed  with  tbe 
^er  tbe  indentation  remains.  Laying  fish  iti  water  has  been  reconi- 
Hided  as  a  means  of  judging  of  their  condition.  Th^^Kse  which  sink 
ly  be  considered  undocompo<>ed  and  wholeeome,  while  those  whiob 
^  decouipof^iag  will  Boat. 

lOanncd  fish  should  never  bo  allowed  to  remain  long  in  the  can  after 
ening.  hut  should  be  uaed  at  ouce.  There  is  some  powtibility  of  dan- 
r  from  the  combined  action  of  the  can  contents  and  oxygen  of  tbe  air 
ion  the  lead  of  tbe  solder  or  the  can  itself.  Furthcnnoi'e.  canned 
Is  seoms  peculiarly  suited  to  the  growth  of  micro^organiams  when 
tposed  to  the  air. 

If'tnully,  Ii>ih  olTcreid  for  gale  should  lie  handled  in  a  cleanly  manner, 
\fi  stored  and  expoiied  for  sale  mider  hygienic  conditiona. 

kind  of  poiiiomng  called  mytilism,  usually  very  fatal  in  itH  results, 
>o  sometimes  observed  to  follow  the  eating  of  clamit.  The 
>n  for  tbia  illness  is  not  definitely  known,  though  it  is  attrib- 
10  «  poisonous  body  sometimes  found  in  clazos,  especially  in 
liver.  JuKt  why  thiH  [H>iH0nuuti  iKjdy  occurn  is  not  known,  but 
Is  probably  due  to  a  diuease  or  some  abnormal  condition;  further- 
wtr^j  it  has  iieen  noted  that  clams  from  some  regions  are  quite  uni- 
irtnly  poisonouM.  It  in  ^id  that  [x>if«ouous  clams  are  le~ts  pigmentetl 
fchtor  with  i-adiute  streaks)  tlmn  vvbol&Htuio  clams,  which  are  uni- 
pKaly  darkly  pigmented,  and  that  tho  shells  of  tbe  unwholosome  clams 
■i  more  fritible  and  brooder,  and  thiit  the  liver  is  larger,  softer,  and 
thor  in  pigment  »iid  fat.  A  well-known  writer  on  the  subject  recom- 
pnds  that  tlie  public  should  Iw  warned  aguinst  buying  dead  olnms — 
P»t  in.  those  whirh  do  not  dose  the  shell  when  taken  out  of  the  water — 
Md  that  as  a  further  jirccaution  the  liver  and  the  liroth  should  not  be 
MO,  if  cases  of  mytilisiD  have  recently  occurred  locally  or  there  ia 
^  other  rttsOD  to  suspect  thd  clam  supply. 

light  or  serious  poii^oiiiag  had  also  been  known  to  follow  tbe  eating 
oysters,  though  fortunately  American  oysters  have  been  seldom 
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.ioiiiKl  tio  V  a  cfliue  of  mch  illDess.     Aa  in  thn  oaiw  of  clams,  tb 
ir  Hurh  illtt&u4  ia  tK>t  definitely  kaown,  but  it  in  prohithlr  Hi 

IttccaeionKl  preaence  in  ovfltors  of  some  i>oidonoiiH  btidy  dop  t« 
or  s  similnr  cnuKO.  An  KuropwiD  inrcntigulor  reached  tbc  mi 
Uwtoygtcnt  ant  g«i)tsrallj  dirieiMod  in  tliti  Mtimniitr  mooths.  tho 
nature  of  tlie  dbtemae  vu  not  learned.  Hn  foand  that  th«  < 
oy^tcni  poHiteHSpd  a  diaracicnitUc  milky  apfiraranco  and  that  I 
wan  mucli  unlar^od,  gray,  and  M>ft.  It  dtx-n  not  8tM>tn  probtl 
Amurican  oyaUtnt  arc  guaonilly  di.>^a£cd  during  tbv  smniiicr  i 
aa  noany  wbo  live  in  the  oystcr-procluciog  rc^iotu  eat  theoi  tin 
thn  yi!Ar,  yet  in  view  of  the  fact  that  bad  rosiill^  from  vatiof 

.are  moi\'  frp<|tiently  noticod  In  the  siimmer  than  In  r,hp  cooler 

ipoHKibly  twoLiiKo  theyxpoil  mora  midily.  omittin);  them  froni 
fareduringthosunitnerseen>»  H  will-  prct-aution.     Oralon 
ahell  or  thoae  wbii-rh  are  decctm posed  i^bonld  under  no  ci 
bo  <2atou.     When  removed  from  tho  wat^jr  (f«Kl  oysterH  cloae 
move  when  touched,  are  of  normal  sizo  and  color,  and  Ihit< 
fluid  inaidn  tho  shell.     In  tbo  case  of  oyetera  dead  when 
the  water,  the  shells  remain  open,  while  those  which  ani  dwui 
are  dificolored  and  very  soft,  have  a  stale  odor,  and  i>bow  a  t 
ring  on  tho  inside  of  the  shell. 

Oyster  bedji  should  be  free  from  sewa^  pollutton.  and 
wben  "floated"  or  "fattened"  should  never  be  placed  ia 

,  laminated  bysewaj;^.     8«vere  illness  und  drath  have  rotuNM 
oases  from  eating*  raw  oysters  ooolamiuated  with  sewaipi 
typhoid  fever  germs. 

It  13  only  just  to  say  that  the  dangers  from  jjaranitM,  mi 
iaujS;  ptomaines,  and  UDclcanly  t<urrouadiug8  ari>  nut  limited 
Under  oonditioos  which  favor  the  (vrowth  of  the  micro-organi 
and  other  highly  nitrogenoas  untiiiitl  foodn  andergo 
rettulting  ia  the.  funnation  of  ptomaines.  Anlnial  {MnsilW 
ao(]uired  from  fletih  of  rarioiM  kinds  tf  not  thoroughly  eooki 
vided,  of  course,  the  flenb  I<t  infested.  This  danger  la  reduondt^ 
inapectioQ.  Vegetuhln  fuudtt  alno  may  heoomo  oontamitntid 
ous  wayH.  Tbe  tm|>ortunrPof  mtnsunM  lu  Mecuro  pun)  and  vh 
food  can  hardly  bo  overstated.  The  best  iDt«r«9tt«  of  tb> 
und<Mil>te<lly  difniBiii]  n  HtricL  and  impartial  aupeirinoo 
qers  of  tbe  sale  of  food  productn. 
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LIHTER  OF  TR.\NSMrrrAL 


V.  S.  DxPAKTHENT  OT  AoiurDLim. 
Dmsiox  or  Bnri 

Sm:  I  have  ili©  honor  t«  mibmil  hofRwitli  fur  imbliiiitjoti  it»  a  Vuwtn' 
iDiuiiiK'ript  by  Mr.  V.  K.  Clieeiiut,  Hiwuliitit  cxiUinifrt,  eniiL)«d  ThiriT 
riantH  of  the  rniied  Sut«».  In  July,  1898,  th«  Divuion  <>(  B<>Uiiv  iMUMl : 
Xi>.  20  u  ri-fKirL  b^-  Ur.  Ch«Hnut  viititlnl  Prinrtpal  Pfiwinous  flaiiti  <tf  t 
Stalcfl.  The  pubbcalioa  of  ihtl  Inillrlip,  howrvrrt  invtosd  of  eaciWyinx  d 
for  juformation  oa  poisanoiia  plants  baa  incn^Med  it,  Mid  Jn  onlvr  lo  wafflj 
metublu  requ««tA  received  nince  ita  uppeuuice,  it  bw  Minted  dninbtt  U 
the  informal  ion  vhkh  it  coDtaiLt<I,  ia  t  coodeiucd.  Ion  expansive,  uti 
tnrm.  In  the  pKwent  puhliotion  M>veralof  tho  1m*  impofUuit  pc^winoitf  1 
been  Btricken  out,  wbilc  only  a  etnaU  unotint  of  new  nuitoT  hw  hr^a  M 
iotoffioLl,  botanical,  and  chamleal  tvchnicalitim  hiLVo  Ix-en  nmitirrl.  at  i 
of  Llin  tnattor  n-laiiiig  lu  rcmediM.    The  oraifluon  of  ictii'  -^o 

<lifficully  of  tmpartinf;  exact  knowledi^e  of  tbb subject  iu  ii\i  .    ■■adi 

and  eqiecinlly  lo  a  tU-sirv  in  iLt-ui<i  ihti  daiiii^r  IhvuIvihI  in  uie  a^{>ur,>UM 
perieuced  ]>rR«:itiit,  of  miu-dio?  which  thcmncIvL-s  might  be  faialljr  poiMum 
«ily  luod.  Only  uutkr  tho  luuet  desponto  ciirumstaacM  elinuld  tnxh  ~ 
^dminittered  Ijy  aayooo  except  a  phyacian. 

Rmpcclfully,'  FautxaicK  V.  Covnxt, 

Hon.  Jauks  Wilbon,  Sttrtiaiy. 
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lutioductioa 

Fly  onunita  (Amanita  tmuMria)  (fig.  I)..........,,.,, 

Doalh  eup  {Amanita  phalloida)  (fig.  2) 

Aomican  falao  hcUebon}  ( IVaJnim  viridt)  (6g.  S) . 

Foksveed  {yhyloUeta  dtmndn)  (fig.  4) 

Can  cockle  {Agmttemvta  giihofo)  \Qa.  5> 

Swarf  larkspur  (Delphinium,  tncornt)  {fl^.t} 

Wyotniug  li^lcMpur  (i>f  j^tnium  ^nyertj 

Ftirpte  larkiipur  (Dt/jjAtnitun  mennuu).,.,., ., 

Black  dicny  (/VunuKroJimi}  (fig.  7) 

Woolly  loco  weed  [Attngaiua  mofZumntu)  (fir,  8) 

Stemlw  loco  vcvd  (^ra^(«i<  fomAerftV)  (fig.  v) 

^iWchax  (Crolaiana  K^iUalit)  (£«.  10) 

i:^per Bpurge (£li;iAarbui  bilAini)(B^.  II) 

Soow  on  Iho  DWiintaia  {Supaoma  nuiryuMUi)  (8g.  12). 

FoiaoQ  Ivy  ( Aftuf  radiMu)  (fig.  13) 

PoiM)aoa][(AftiMdiiwr»Iota)Tfig.  14) 

Poinn  miinac  (AAw  tm-nir)  (ng.  15)- 

Red  bttckevu  {AttcuiHa  jtatia) 

Water  hcmlocic  {CwMta  inacuJata)  (fig.  IS) 

OrrgoB  watur  benUock  (iSotta  togant)  (^%.  17}.. 

IViifju  liviaWk  (Conium  jnamtalwm\itia.  18) .... 

Itn->a<Mr>af  liiiirol  (Kalmia  latifalia)  (fig.  19) 

N'ttTTOK'-tfiaf  laurel  ( A'afmui  on^iMttMw). ».. 

<irMt  laurel  ^AAw&tdni^wn  masnram) ._... 

Staggerbuah  \PieriMiaafiana)  (fig.  20) 

nnLtivh  ivy  (LmeothH eaUaoiui}{ta.  21).. 

Jimson  wtid  (/>aJura«(ramoNi'ttDi)(fta.  22) 

BUck  nighlaltailv  (^o/onun  ntjmiin)7fig-  23) 

RittprMwrot  {8olaimn  dvieamara) 

SaeiaMwmd  (i&Jnitttm  autwirutafe)  (flg.  24} 


In  view  of  the  frequent  compldints  made  by  fBrmere  and  others 
against  various  plants  oa  poisonous  to  man  and  to  animals.  it>  is  sui> 
prising  that  no  illustraled  account  has  be«n  published  of  our  harmful 
native  species  in  such  forni  as  to  be  readily  art^etuible  to  thuae  who 
aw  most  likely  t"  sufTer  from  their  efTects. 

Statistics  in  regard  to  poisonous  plants  are  lackuig  on  account  of  a 
leral  ignorance  of  the  subject,  and  it  is  therefore  impossible  to  form 

ren  an  Approximate  estimate  uf  the  amount  of  (lumii};e  done  by  tliom. 
le  Torious  species  of  water  hemlock  (Cicuta)  kill  a  number  of  chil- 
aa  each  year.    In  the  State  of  New  Jereoy  two  quadruple  casca  of 

rater-hemlock  poisoning  were  reported  during  tlio  spring  of  180ft, 

rhich  resulted  fatally  to  two  of  the  eij-bt  individuals  affected.     The 
iber  of  cattle  kiUwl  by  one  species  of  Cicuta  in  Ore^n  alone  is  esti- 

jBt«)  to  be  over  100  per  annum.    The  damage  caused  by  the  well- 

lowu  IwAy  weed  in  Colorado  was  so  largo  tliat  the  State  paid  out 
iriy  S2O0,0O0  in  botmtica  in  an  effort,  unfoHunat«ly  ineffectual,  to 

[terminate  the  pest.    The  distress  causod  by  poison  ivy  ia  being 

)nstantly  experienced  by  thousands  of  individuals. 
Tho  Division  of  Botany  haa  for  the  last  three  years  been  coUoeting 

Bneral  and  spocific  information  concernin*];  pois*.mi>us  plants,  l>oth 
>m  general  works  and  special  articles  and  by  experimental  investi- 
tion.  From  a  more  recent  date  investigations  have  been  made  of 
sea  of  poisoning  which  have  been  reported  in  the  newspapera  or  by 

10  regular  correapondenta  and  friends  of  tho  Division.    By  commu- 

cating  with  the  physicians  who  had  charge  of  each  case,  accurate 

id  full  data  were  oblBtne<l  with  regard  t^»  many  plants. 

All  pot^onuu»i  plntitH  urv  not  exiually  iujunDUs  to  all  jH-i^ons,  nor  to 

forms  of  life.     The  most  familiar  illustration  of  this  fact  is  to  be 

>uud  in  tho  attiud  of  poison  ivy.  It  liius  no  apparent  external  effect 
)on  animaU,  and  a  few  of  them,  such  as  the  horse,  mute,  and  gOat,  eat 
I  leaves  with  impunity.    It  acts  upon  the  skins  of  a  majority  of  per- 

jns,  but  with  varying  intensity.     Many  people  art*  probably  wholly 

imunc,  but  some  lose  their  resistant  power  in  midijle  life ;  ot  hers  have 

an  known  to  attain  immunity  from  it  to  a  very  cunsiderabl»  degree. 

There  is  a  similar  variabihty  in  the  effects  of  poisonous  *>l«*^i«  •  itVen 


itdrnatly.  The  quaUfic&tions  involved  in  the  definition  of  n  poiMD- 
'ou8  plant  are  numerous,  and  can  not  well  bo  introduced  into  this 
rapoit.  It  may  suffic«  here  to  emy  thut  death  in  some  cases  in  attrihu* 
table  not  to  any  poison  which  tlie  plent  contains,  but  to  immodeniu 
or  incautious  eating,  or  to  mechanicul  injury,  auch  aa  is  produced  tn 
horscsa  by  the  hoire  of  crimson  clover,  which  under  certain  coD<Iitioiu 
accumulate  in  large  balls  and  obstruct  the  intestines,  or  tu  the  affect 
of  purasitic  growths,  such  RS  erg<it  occurring  on  rj'e.  Neither  the 
clover  nor  the  rye  is  poisonous. 

Excluding  nil  that  operate  in  these  ways,  there  is  still  &  large  Dum- 
ber of  jM>i8onoiL<)  plants  which,  on  account  of  their  limited  urea  i.^f 
growth,  and  aometimee  of  the  uncertainty  of  our  knowledge  conceni- 
in^  their  evil  effects,  are  comparatively  tittle  known.  In  the  prcsnt 
bulletin,  however,  it  is  possible  to  consider  only  those  which  ere  veil 
known  to  be  puigonous. 

FLY  A3CAVITA, 

Amanita  muKorio  (L.)  Ft. 

Otlter  names:  Fly  fun^is;  fly  agaric;  fly  killer;  deadly  amanita^faliw 
orange  amanita.     (Fig.  1.) 

Description. — The  amanitasfunn  the  most  t}'pical genus  of  that  ^ruup 
of  fleshy  fungi  which  hear  radiating  plates  or  gills  on  the  under  surfm-o 
of  the  cap.  In  the  early  stages  of  growth  the  amanitas  arc  egg-sh»peil 
and  are  entirely  enveloped  by  a  white  fl*wcy  or  cobwebby  covering, 
wliich  is  ruptured  as  the  st-ein  lengthens.  In  a  few  species  this  cnvrr- 
ing  adheres  in  loose,  corky  patches  to  the  top  of  the  cap,  as  seen  in  fig. 
1,  but  sometimea  it  slips  away  from  the  cap  entirely  and  forms  a  more 
or  Ices  c-ontinuous  sheathing  cup  at  the  base  of  the  stem,  as  shown  in 
fig.  2.  This  fleecy  covering  and  the  invariably  bulbous  base  of  t)i6 
['Stem  are  tlie  most  important  characteristics  of  the  genus,  whih>  the 
varying  appearance  of  the  former  after  rupture  helps  to  distinguish 
the  species.  These  features  are  well  pronounced  as  a  rule,  but  some- 
times it  requires  some  searching  to  find  the  cup. 

Besides  the  general  envelope  there  is  also  a  secondary  one,  which  at 
first  covers  the  gdls,  extending  from  the  stem  outward  in  all  directions 
horizontally  to  the  rim  of  the  cap.  This  breaks  away  from  the  cap 
before  maturity  and  frequently  forms  a  conspicuous  collar  about  the 
upper  part  of  the  stem.  The  spores,  and  usually  the  gills  also,  art 
white. 

The  fly  amanita  is  a  handsome,  robust  species,  4  to  Ifi  inches  high. 

It  is  singularly  free  from  larval  pests  and  the  usual  signs  of  dec«y,  and 

IB  highly  attractive  in  appearance,  taste,  and  amdl.     Is  it«  e*rif 

.fltages  the  shape  of  the  cap  is  very  strongly  convex,  but  by  graduil 

-expansion  it  becomes  flat  and  even  concave.    It  is  invariably  warty. 


or  it  rariea  from  Doarly  wUto  through  all  shades  of  yellow  (o  a 
.red.  Ass  rule,  it  is  more  reddish  in  the  center  and  light  yellow 
Lftl,  but  sometimes  the  cohir  is  uniForoi  tliroughout.  Tha 
;«d  hase  is  nmrkexl  with  short,  stubby  projections  of  the  skin, 

are  generally  replaced  upwanl  along  the  lower  part  of  the 
by  soft,  flexible  shavings,  as  seen  in  the  figure.     The  generol 

of  the  plant  is  very  much  like  that  of  the  orange  amauita 
nita  caewirra),  but  it  differs  conspicuously  in  the  abi»enc«  of  a 
nd  in  the  possession  of  white  instead  of  yellow  gills  and  stems. 


nj  anMiilU(ilaiiiiH  MUMrfa}:  a.  maiiir*  [ilani:  A,  tup  ilnw  oteap,  thawltn  coffcr  p»itt>«>'« 
hoth  on»4isll  D»Iun1  »U>>. 

fera  also  in  usually  having  a  warty  instead  of  a  smooth  cap. 
grow  in  pine  and  oak  forBsts  from  spring  to  autumn,  but  the       , 
I  species  does  not  appear  so  lale  in  the  autumn  as  the  other.  ^H 
the  common  mushroom  (Agaricu*  campegirig)  the  fly  amanita  ^^ 
ily  disttnguijihed  by  having  white  iustea<l  of  purple  gills  and        -| 
i,  by  its  warty  cap  and  bulbous  »teui,  and  by  its  place  of  growth. 
iWow  mushroom  never  appearing  in  forests.    The  fly  MiiKwX*. 
ndant  in  several  localities  in  the  United  l^taies. 
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Foisosoas  eluiracter. — It  is  tbe  best  known  of  all  the  poi 

As  a  Hy  poison  it  has  been  used  in  Europ«  for  hundrods  of  irMn,i 
tlie  origin  of  il«  \in»  lu  northva9t«rn  Asia  as  au  intoxicant  is  probiUf  I 
not  mucb  more  inodcrQ.     PoisoDiDg  is,  bowvver,  oot  so  frajiMlif 
caused  by  it  aa  by  the  rlosely  mlulvd  and  more  poisonous  death  (l|] 
^Amanita  phalioidt^) ,  yH  many  CABiOs  havfbet-ru  recordeid.    Cattli^ 
poisoned  as  well  as  men,  and  it  is  supposed  that  their  flesh  is  < 
rendered  unwholesome. 

Symptoms  ot  poisoBing. — The  symptoms  c<jme  un  generaUy 
two  hours  after  the  fungus  is  eaten,  and  consist  in  a  less  rapid  I 
of  the  heart  and  an  extreme  difBculty  in  breathing.      After 
three  hours  there  is  a  profound  stupor,  often  preceded  on 
by  cold  sweats  and  nervous  phenomena — such  am  ^ddimes,  4a 
vision,  and  lockjaw.     Vomiting  sometimes  gives  relief  lo  the 
but  it  is  often  (liiScult  to  prmluee  this  effect  after  stupor  bad  «l] 
even  witti  the  most  powerful  emeticH.     Tliis  eondition    mar 
from  eight  to  ten  hours  in  milder  cases,  and  one  or  two  davs  in 
serious  ca^s.     Deutli  follows  in  from  eighlt^m  hours  to  two  orl 
duyti,  from  ii  gradual  wirakening  ami  a  final  stoppage  of  the 
-action. 

There  is  very  little  danger  of  finding  either  the  fly  nmaoita  orl 
death  cup  (a  description  of  which  follows)  mixed  with  the  me 
mushrooms  sold  by  regular  dealers  or  brought  into  market  by] 
who  make  it  a  business  to  <Io  so,  but  dtligeDcu  slioiitd  he  moinitii 
by  market  inspectors  in  scrutinizing  all  new  kinds  of  fun^i  brou|ttl 
for  general  sale. 

»  DEATH  CUP. 

A-maniia  jAalbndtt  (L.)  Fr. 
Other  names:  Poison  amanita;  bulbous  amanita.     (Fig.  SJ 
Description  and  where  fouad.— This  is  net  so  larg^  or 
ored  as  the  fly  amanita,  but  is  neTcrthelesa  decidedly  nttractif* 
^^  Iiiexperionced  and  experimenting  epicure.     W>on  fresli  it  has 
^Ka  ilitmgreeable  odor  nor  taste,  nor  has  it  any  ill  appearance  dm  !• 
^Bpreftence  of  larvie.     Tt  grows  front  I)  to  (t  or  .^  inches  bigh,  and 
^V  aniooth,  satiny  cap,  which  is  strongly  convex  al  first,  Anallv 
|,       flat  or  slightly  concave.    It  is  usually  white  or  straw-oolotwl 
may  be  green,  light  brown,  yellow,  or  even  spotted  when  fuu 
ing  in  dense  shade.    The  stem  is  white  and  n«4rly    ttmfo 
>vertng  present  in  the  fungus  when  young  almost  iorahablT 
raway  from  the  cap  in  thJB  u|>ecies  at  maturity  and  forms  a  ni*' 
conspicuous  cup  at  tho  base  of  the  Ktem,  as  shown  in  figV* 
fin  dry  weather  it  sometimes  partially  adheres  to  the  cap.    IV 
is.  howevt'F,  invariably  proaeul.     In  coQni>clinu  uith  the  w! 
and  S|Kires  and  the  bulbous  base,  it  is  the  distingutslung 
tt 


p  spe<-ie£.  In  general  shape  the  death  cup  is  somewhat  like  t* 
lotnmon  mualiroom,  but  it  is  very  much  more  like  another  species, 
ihp  smooth  Icpiota  {Ltpiota  naueina),  which  ia  considerablT  sought 
fcftor  bv  expert  epicures.  Tlje  Icpiota,  like  the  death  cup.  has  a 
Bmooth,  satiny  cap,  white  RiHg,  and  «'hitp  Rptires,  but  it  ia  clistin- 
guiahed  by  (ho  absonco  i>t  a  slidalhiiifc  cup  ami  by  the  baJI-and- 
aocket  attachment  of  the  stem  In  the  cap,  as  well  as  by  its  occurrence 
chiefly  in  meadows.  From  the  common  musliroimi  the  death  cup 
may  bent  once  dtstinguislied  by  its  cup,  by  its  white  gills  and  spores, 
ami  by  its  growing  in  woods  instead  of  in  in0B<loW8.  Tlie  death  cup 
is  the  most  pi>isonous  of  all  the  tleshy  fungi.  It  is  found  usually  in 
pine  forests,  where  it  often  grows  in  greater  abundance  than  any 
Othcrsppciesof  fungus.  SoinetiniPfl,  how- 
ever, it  encroachpH  upon  lawns  near  the 
bordersof  woods.  Ttie  plant  is  recorded 
as  growiuR  in  Culifornia  am!  in  various 
parta  of  llu^  Raiitcm  un<l  Middle  StBti^s. 
Id  the  vicinity  of  Washington,  D.  C,  it  ia 
exceedingly  abundant  in  late  autumn. 

Poisoaoos  cbaracter. — A  largo  number  of 
caaea  of  poisoning  have  been  attributed  to 
this  fungus  in  ancient  n.4  well  as  in  moilt^n] 
times.  In  must  of  them  the  plant  was 
naken  to  be  an  edible  fungus.  In  a  few 
instances  the  mere  handling  of  the  plant 
caused  serious  trouble.  A  thinl  part  of 
an  uncooked  medium-sized  cap  proved 
fatal  to  a  boy  1 2  years  of  age. 

The  aynjploms  are  characteristic;  no 
bad  taste  warns  the  victim,  and  usually 
Iho  first  effects  do  not  appear  until  from 
nine  to  fourteen  hours  iiffer  eating. 
niere  is  then  considerable  pain,  and 
Uiore  may  be  crumps  in  the  logs  and  other 
ner\'ou9  phenomena,  such  as  convulsions 

and  even  lockjaw.  In  a  few  cases  there  are  spasms.  The  pul.-*  is 
weak  Biitt  either  quick  or  slow  in  its  action.  Tlio  pupils  of  the  eyes 
Br*»  snmetimca  dilal«d.  The  abdominal  pnin  i.^  rapidly  followed  by 
nausea,  vomiting,  and  extreme  diarrhea,  the  dischargiui  assuming  the 
peculiar  "  rice  water''  condition  characteristic  of  rhoIiTa.  The  Utter 
Bymploms  am  persistently  maintained,  generally  without  loss  of  con- 
9ciuuaaejiH,  until  death  ensues,  as  it  docd  in  from  two  to  four  days. 

Tlie  vpmal  amanita  or  de»)tnjvingangol(.4"  '    "larded 

)y  .nume  experl-s  as  identical  with  ilie  dw  'W 

poisonous  action. 


I 

a 
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tMn),  ou^^aJf  culuitl  Hut. 
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AMEBIOAH  FALSE  HEXXEBOBE. 
Vtratnan  ririik  Ait. 

Otber   names:  Americao   whil«  hellebore;    white    heUebon; 
hBlli'bure;  swamp  hullebore;  IniJian  poke;  meadow  poke;  poke  i 
(in  N.  H.);  Indian  uncus;  puppet  root;  earth  gall;  crow  puii 
devil's   bite;   duckrctter;   itch    weed;   bugbane;    wulfsbane; 
com.     (Fig.  3.) 

Descriptioa  aa4  wh«re  found. — ^A  stout,  hcrbocoDus,  •duiplc-?iii>t 
ptTcnninl,  2  to  7  foct  higli,  with  a  fleshy  root  1  to  3  it)c-h«>»  long.li 
plaited  Btenilcss  loaves  of  vuiying  size,  and  a  large,  looHC, 

€lust*rof  yelluH'ish-jrrecnl 
which  blossom,  frnm  May  loJa 
Tho  plant  is  native  to  the  l" 
Siatiw,  where    it   grows  aba 
antly  in  wet  mmdow-s  and 
mountain     bnraks     tl 
New  Eii^'bind ;  southward  il< 
localities  Lhn>ugh  New  Yorti 
Delnwaro  to  Virginia,  oiul  in  i 
Allpglw^ny  Mount  liina  loi 
westwani  in  northern  Wti 
ttie  mountains  »(  Orpgon.  Wa 
ington.an<l  Itlaho,  j^nd  in  Mt 
Poisoaou    chu-aot«r.— <'«' 
aria«  matiily   from  oveniusei, 
merlicine,  hut  instanoM 
dental  poiiKinuig  are 
T\' .^Ir  ,  /         nianandforvftriouBBJiiinalu 

birds.    Tlie  aeedH  hare  bndii 
cially  mentioned  ae  pf»isawia>l 
cliickens.     Somo 
as Ihe  horse,  an-  pnisonHlbjt 
uig  the  h*uvef<,  but  gnimali' 
as  tlifliihot-p  and  elk,  whtch< 
the  cud,  seem  to  rnlkh  itir  pL 
itrxb), oDndbini     and  ent  it  with  apparent 
nity.    The  rant  has  been 
with  fatal  result  by  human  individuals.     Oiui  iostAnoe  ra  n€t 
where  all  the  membera  of  a  household  were  poisoneil  hv  eatm; 
L      young  leiiviw,  which  were  mi(>takeu  for  those  of  marah  marigold  it* 
m     palxislria)  and  prepared  for  food. 

■        Tho  {KiUcm  operates  cliiefly  nguinst  the  octtoo  of  tho  hean 
I     spinal  curd,  both  of  which  it  tends  to  paralyze.     It  hiu  also  a  Tic^rati . 
I     a/r/iough  somewhat  tanly,  enseVvc  tavA  tRVliMtio  cffeot>  ■  pi 


k 


no.).— Falae  lidltUji.     .  .;-  ..i 
nulantl  ilcn. 


which  is  often  efFectiro  in  expelling  the  poison  fmm  the  tnrstern 
before  it  arromplislira  it«i  doodlj  work. 

Symptoms. — 'llin  cliirf  nfTvcts  on  the  KVKtrm  are  burning  in  the 
throut.  an  increased  flow  of  fiaUTfl.dofcctire  vision,  vomiting,  diarrhea, 
ecvere  headache,  disKincee,  weak  pulse,  labored  breathing,  and  pro- 
found prostration.     Death  Is  eaused  by  paralysis  of  the  heart. 

FOEEWEEB. 
Ph^toiaera  dtcandn  L. 
Otlier  oames:  Poke;  poke  hkiL;  garget;  pigeon  berry;  cocum;  jalap; 
skok«;  AmericiLnnighLHhade;  crow  berry;  c&ncerroot;  chongnui  (La.); 
red  weed  ;  red-ink  pbmt;  p<H'au  bush,     (Fig,  4.) 

Descriptios  aad  whore  foond. — A  smooth,  rank,  succulent  perennial, 
6  to  9  feet  high,  with  a  tliiek  balf-woody  root,  purplish  stems,  largo  alter- 


Fm.  t.— Pok<nr«#i(l  mrlotaB 


■An),  sM-^lfiMtiml  ft**. 


Inato  leaves,  and  numerous  elongated  clusters  of  small  greenisfa-wliite 
[iflowers,  which  bloissom  throughout  the  summer,  and  are  followed  in 
JAutumn  by  sliining  purple-black  berries.  The  plant  is  native  to  the 
UTnited  Stal4^,  and  growR  in  rich,  moiit  roiIr,  especially  as  a  weed  in 
|aiItivHlnd  and  waste  grounds,  from  Maine  and  northern  Illinois  to 
lorida,  and  westwanl  to  Texaa,  ea.stem  Kansas,  and  southern 
ineAOtn. 
Vaea. — The  |>i)kowectl  is  »  well-knouii  plant  and  has  many  houee- 
]old  u»ea,  but  some  chemicjil  or  mechanical  manipulation  seema  nec-^ 
jftrj'  to  prevent  ill  effects  when  it  is  eaten.  The  root  a»*d  ' ' 
ilic  extract  of  the  fruit  are  quite  commonly  used  f- 
AVil~Bv\\.  «-0P 2 
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J  for  the  Itch  and  other  skio  dne&aes  and  for  rheumaliBt 
fresh  shoots  arc  ruthrr  widely  eeteenied  ma  a  subettturti  foraip 
but  in  the  preparation  considerable  care  is  exercised  (o  vejeet  tl 
T  (iniiiU  quantities  impart  a  hitler  taste  to  the  mess,  ud 
Qunlj*  wUl  prove  dangerous.  Thewaterin  whirli  tbediooUi 
boiled  is  also  rejected  on  account  of  the  poisonous  suhstawsooi 
^^1  it.  The  llesb  of  the  berries  is  eaten  with  impunity  by  soon 
^^Ut  its  use  by  human  beings  can  not  be  recommended. 
f  Poisoaooa  character.— Most  instances  of  poisoning  arise  from 
f  dosa*)  when  the  plant  has  been  used  &a  a  medicine,  but  lti«v  ai 
'  accidental  cases  due  to  Uw< 

of  the  rout,  which  baa  bM 
ously  mistaken  for  iJut  < 
parsnip,  artichoke,  ami 
radish.  A  few  fatal  aaai 
soiling  of  children  have  U 
(ributed  to  tlie  fruit,  butv 
death  was  really  due  toll 
or  the  pulp  i^  somewhat  tux 
Tlie  evidence  is  chiefly  agii 
sep<l,  for  it  is  known  (o  * 
a  poiflonoua  substance. 

Pokeweod  is  a  Tioltol  b 
actingemetic,  votnitiogbc 
only  after  about  (wo  boi 
also  affects  the  xiorrea  u 
clea,  producing  retching, 
severe  purging,  and  m 
convulsions.  Death  ta  ap| 
due  to  the  pamlysiii  vf  ih« 
tory  organs. 

COBV  COOKIB. 
iti«»iiif  iKm«n  ud  (OKI  Mptob.  MwibM  wi-        ""'«'  name* :  t,ocklB ;  n 

mlilK;  >,»em1.nati>r«lflte;ft',Mml.l»iitUnu«      pioA;  baSlArd    Ui£cU«;   ok 

"'"^'^  pink  (N.  n.j;  mullein  pii^ 

Scotia);  lichota  O't.);  crown  of  the  field.     (Fig.  5.) 

DescriptioQ  aod  wbere  foand. — A  whitish,  woolly  annual.  1 1 
hifch.  with  an  i-rnct  ulciii,  .showy,  violel-itrd  flowers,  and  m 
reuph,  black,  irrujjularly  rounded  seeds. 

The  com  rocklo  is  a  noxious  weed  in  Europe,  luid  in  the 
States  it  is  now  generally  introduced  in  grain  fields  from  S! 
North  Dakota,  southward  through  eastern  Kansas  to  Luuisu 
Florida ;  sparingly  in.  Wyommi^  o»d  C%.lifomia,  and  scatrely  ( 
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dry   TCgiona  ext^ading  eaatwani  from  Califnmia  to  Texas  and 

tern  Kuutas. 

Poisonous  chftTftcter. — TTie  poisonous  constituent  is  very  frwly 
Dluble  in  wat«r,antJ  possesses  asharp,  burning  tAslc.  It  hns  no  mior, 
nil  when  bihaJ^d  in.  the  smallest  quantity  it  produces  violent  sneozing. 
tTheJi  briskly  shaken  with  water  it  froths  like  soap.     The  poison  n 

und  in  nearly  all  parts  of  the  plant,  hut  mainly  in  thn  kemnl  of  the 
icwhI. 

Ways  of  poisoniog. — Cases  of  poi^nint;  have  been  noted  among  all 
urta  of  poultry  and  household  animals,  but  are  rarely  due  to  auy  por^ 
i«n  of  th«  plant  as  found  growing  in  the  lield.  Tlie  poisoning  is  gen- 
rally  produced  by  a  poor  grade  of  (lour  made  from  wheat  containing 
iiicklo  seeds.  Alachinery  is  us^d  to  remove  these  tieeds  froni  the 
heat,  but  the  dilKruliy  of  separating  them  is  so  great  that  the  it»uU 

not  entirely  accomplished.  The  quantity  remaining  determines  the 
rade  of  the  Hour  in  tliis  particular  regard.     In  Kuropean  countriea 

sumetimea  amounts  to  30  or  40  per  c«nt,  but  this  quality  is  sent  out 
pnly  by  ignorant  or  uiiticrupuluUH  dealers,  or  w  intendod  for  roiiHump- 
ian  by  animals  only.  Flour  eontaiiung  a  smaller  nniounl  has  often 
teen  matle  into  bread  and  eaten,  soineliineii  with  fatal  results,  the 
making  not  always  Iteing  NufTicicui  to  decompoM!  the  poLson.  The 
ifTect  may  be  acute,  ur,  if  a  sinaJl  quantity  of  the  men.]  h  eaten  regu- 

ly,  it  may  be  clironic.     In  the  latter  eofw  it  is  sotnetimea  known  is  a 
Usea&e  under  the  name  of  "gilhagisni." 

Symptoms. — The  general  symptoms  of  acute  poisoning  are  the 
allowing:  InteQi^e  irritation  of  the  whole  digestive  tract,  vomiting, 
eadache,  nausea,  vertigo,  diarrhea,  hot  skin,  .tharp  paintt  in  the 
ipine,  rliSicult  locoiuotion,  and  depressed  breathing.  StUjxjr  !wme- 
imcs  set«i  in,  and  it  may  be  followed  by  death.  Chmnic  poLsoning 
ISA  not  Imn-ii  closely  studietl  in  man,  hut  experiment.^  uimn  aniiuaU 
Uiuw  cliTonic  diarrhea  oitd  gruiJual  <l impression,  the  animal  losing  vigor 
breathing  and  in  muscular  movements  until  death  on^sucs. 

Corn-cockle  meal  is  easily  delected  in  second  an<i  thini  class  flour  by 
the  presence  of  the  black,  roughened  waltw  of  the  .loeil  coat.  These 
sure  to  occur  if  the  flour  has  not  been  well  bolteil.  Its  presence  jfl 
tlierwijte  detected  by  the  peculiar  odor  pr«Mluc4i<i  when  tlie  meal  ia 
uoiatcned,  and  by  chemical  U^lti  with  iodine. 

IVbcat  containing  curuM2ockle  seeds  should  be.  rejected  for  planting. 

DWAEF  LARKSPUR. 

Dtt/Ainivn  trkarne  Mkhx. 
Other  name:  Stagj;er-w<Hr«l  fnhi^)).     (Fi{;.  R.) 
Deseription.— The  genud  Dfl]»hinium,  formed  bv  the  larkspurs,  it 


Mimjfosed  of  enKtt  horlw,  with  palmately  lubed 


iid  »Ji  «lon- 
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further  characterized  by  the  absence  of  green  parts,  and  the 

of  a  peculiar  sjmr-likc  ajjpendagp. 

There  are  over  25  species  native  to  the  United  Statea.     Few 

a  very  wide  di»tributian,  but  some  of  the  Western  spccira  arc 

titsinely  abundant  in  their  natural  place  of  growth.     Thvy  hart 

general  reputation  of  being  [wisonous  to  cattle. 

The  dwarf  iHrksptir  Is  a  smooth,  sim pie-stemmed  perennial,  6  tol 

inches  high,  with  a  tuberous  root,  deeply  .i-p8ru*d  leaves,  and  a  lut 

lotKx  cluster  of  blue  (sometit 
white)  flowers,  which  appear' 
April    and    May.      It    grows 
clayey  soil  and  open  wooda,  fr 
Pennsylvania  and  the  mounti 
of   North  Carolina    to   southa 
Kliiimwota.     It  is    especially 
porLfsl  from  Ohio  us  fatal  to  cati 
in  April,  when  the  fresh  leal 
appear. 

WTOHIKO  LABKSFUK. 

I}fiphinum  ftgtri  Grr«iie. 

Other  name:  PoLwn  weeil. 
Description  and  where  fotutd.-^ 
A  somewhat  hairy  perennial, 
to  20  inches  high,  with  a  li 
spheroidal  tuft  of  rather  ihic 
dull-green  leaves,  and  a  cent 
colutnn  of  deep  azure-bluo  Boi 
ers.  A  common  high  prairiB 
plant  of  AVyoming  and  uorlheni 
Colorado.  It  is  reported  tu  he  the 
most  troublesome  of  the  poisoa- 
ous  plants  of  Wyoming.  Ranch- 
men suffer  considerable  loss  from 
it,  especially  in  early  spring,  when  the  dark-greon  tufts  of  foliage  ant 
cotmpicuoUR  features  of  the  otherwise  dry  and  l>arren  1and»icape. 

PTTEPLE  LASKSPUB. 

lielphiniutn  mctuicmi  DC. 
Description  and  where  found. — A  somewhat  hairy,  tuberuu&>i 
perennial,  about  a  foot  high,  with  a  basal  cluster  of  finely  divided, 
long-stemmed  leavt's,  an<I  a  sintric  rnlumn  of  showy  blue  (liiwers,  whidi 
appear  at  any  timo  botwei^n  April  and  July.  The  Uowirni  aro  fvw  in 
number,  but  are  extra  large,  being  from  1  to  J  J  inches  broad.  This 
Bpecies  is  found  native  on  hilUides  from  the  vicinity  of  San  Krancisca 


Ptn.    S.~I>irarr  liwk«piir   (Dtlphl»litm   IriMnw), 

□Dr>tlllril  Dkliltkl  idia. 


I  British  Colnmbia  and  oastwarti  as  far  as  South  Dakota.    Jn  Mon- 
1  tann  it  is  very  rnnmiori  Lhnm^hout  the  State. 

Poisonous  cliarftcter. — Tlif  perL-«nLa|^  of  fatal  caiWR  in  rattle  which 

hiTo  entf^n  this  and  other  tark.*ipuni  is  said  lo  W  .tmall.     \  nm^h  Ewti- 

ito  by  a  cutllcniuQ  plmct^H  it  at  aUuul  20  per  i:trnL  for  one  spi-cim  of 

be  ^oup,  whrn  Ihr  iinimals  arc  nnl  property  Irrutoil,  and  5  jwr  c»al 

lorwise.     Tliifl  is  prubahly  a  low  estimati',  however,  for  in  u  raso  of 

loUoning  £rom  JJ.  rtiensUsii  that  occunvd  in  Montana  in  May,  IS07, 

»d.  ^xr&s  reported  by  I>r.  E.  V.  Wileos,  noarly  600  shc«p  wore  affect«d, 

fSO  of  which  died." 

It  is  a.n  exc«Ucnt  prpcautioQ  to  allow  animals  in  pastures  containing 
rkspur  only  when  well  fed,  and  tlien  only  for  short  periods,  unti]  tJiey 
■como  thoroughly  familiar  witli  the  deleterioiLs  nature  of  the  plants. 
Tho  tall  uiountalu  larkspur  {Dtlphinium  iroHitfaiium) ,  sometimes 
luvtil  ft8  COW  poison,  jfFowa  in  moist,  shady  plan's  from  Monterey, 
I.,  to  British  Cnlumhia.  Rep<irtH  of  |K)im)nin};  romc  from  California 
id  Ctre^D.  Thf  [M>i.soiuuis  qualities  of  this  species  have,  however, 
•n  considerably  «iuestioned. 

A  lavender-colore<l,  fle-shy-rootod  larkspur  (Dflphinium  recurvatum) 
;hich  f^iwa  in  moi.st  nalini^  soils  «outh  of  San  Kranrisc-o  and  Stockton, 
in  Califomia,  is  particularly  reported  as  fatal  to  animals  in  San  Luis 
>l)L'ipo  County. 

Tlie  seed  of  the  Euroi>ean  stavosacre  {Ddphinium  stapJtua^ria)  has 
»n^  been  regarded  as  a  powerful  poison.  The  seed  of  the  commonly 
introclured  larkspur  (D.  conaolida)  u  regarded  as  less  poisonous;  the 
]e.af  is  rrputed  lo  Iw^  jxiisonous  to  cattle  in  Kumix*.  The  leuf  of  the 
st&Tesarm  has  only  n-crntly  been  shown  to  be  poisonouti.  Tlio  profier- 
ties  of  the  RK»ts  tif  th<;s«  and  other  sjHries  tire  nut  well  known.  Little 
or  no  attention  baa  yet  been  paid  by  ^Imcrican  chemists  to  the  native 
larkspurs;  hence  it  is  not  known  how  poisonous  they  are  in  eomparison 

with  European. 

BLACK  CHEREY. 


Prunut  irrotina  Ehrl). 

Otker  names:  Wild  black  cherry;  wild  cherry;  mm  cherry;  whisky 
cherry.     (Fi^'.  7.) 

Description  and  where  found. — A  valuable  forest  tre«,  60  to  80  feet 
ihi^h,   with    thin,   reddish-brown,  scaly    hark,   ta[>erin]C,  saw-«dj^d 

ifiinco  U>c  abovv  wu  in  pron,  Dr.  8.  B.  Nvlmui,  Profenor  of  Vetcriaory  Scienrr^fl 
■the  WaahinyLan  StaW  A)^culuaml  Colloge,  hu  publixht^d  (Btill.  Nu,  2'2,  Hurmti 
W  Auintul  liidiuUjr,  V.  8.  Deparlment  of  Agricutuuv)  the  tuulta  q(  bc  expenmeut 
'  JnajU'  Itv  blnavU,  In  ulilrh  u  much  an  241  pounds  of  the  trmb  Imvm  of  ihio  plaut 
fed  to  a  RhiH'p  o-iihin  a  period  ot  five  days  withoul  naj'  arkpaiwcit  ill  <>(Toct.    An 
«siierini<-ut  made  by  Dr.  Wilcox  (Bull.  Ko.  15,  Mtntana  Ai'  :  -immt 

^tAii'iii.i  fihows  ihal  Ui«  exuact  (rota  tern  ihaii  an  oiincp  of  tlf  -"'-*  > 

j^evliag  !<"■>'>  in  t"^  houns  Ihu  dtmv  having  b««»  (iveo  bv  my  at  tbr 
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rm,  eylindricAl  ctustvra  of  small  white  flowers  Bpptuiog  'n  < 
and  May,  anii  shinitig-lilark,  L>tlil>]»  fruit,  about  a  quarter  of  ns 
diameter.  U  grows  abuadaatly  in  forosts  in  tho  mid'IJa  At 
Ohio  River  States;  Ic^ea  oxnmmily  m  vooda  auii  iu  tlu*  ojjoii 
in  the  southern  New  England  and  Gulf  Stales,  and  irstwuij 
Illinois  to  South  Dakota,  caatcm  Nebraska,  and 
ornamental  and  shade  Lroo  it  ia  culttrated  extansiveJr  in 
anil  Coloradn.  und  eastward  to  tbe  Atlantic. 

Frait. — The  fruit  ht  rather  agreeable,  l>eing  but  slightly  biusl 
astringent,  in  t&&U\     In  some  localities  it  is  mtirh  uited  to  fiavorl 

Ways  of  poisonini^. — Poisoning;  is  frc^queutly  caused  in  rattle bf^ 
ing  the  wilted  leaves  from  branchc*  thrown  carp|es»]y  williiD  i 
reach  or  ignorantly  offered  as  food.     Children  oc<  "'         "- 
eating  the  kernels  of  the  seed  or  from  swallo^^ing  tl 

Symptoms. — Tho  prominent  symptoms  of  htaek-cherrT 
obsei-re<I  in  cattle  are  labored  breathing,  diminiafaec]  pulse,  i 


I 


no.  T.— Bhrk  Rhurrr  rlVvau  Mn«M>,  »dM1iM  OMtnmlriK. 

protruding  eyeballtt,  con\'ulaioU8,  and  death  from  paral^pHl  *'] 

Itings.    In  some  caacs  there  is  confiidcrable  frotldng  at  the  m«ut' 

all  there  is  a  very  perceptible  odor  of  priissiu  acid  in  the  hrrnlli 

The  freshly  cut  hraiicheti  of  the  trees  (diuuld  in  no  ease  be  ti 

where  cattle  can  get  at  them. 

WOOUY  lOCO   WEED. 
AuragaluM  moUistimua  Turr. 
Other  Barnes:  Ixico  weed;  craiy  weed.     (Vig.  S.) 
Description  and  where  found. — A  silvery-white,  ■gll^'^nltdj 
enuiul  8  to  12  inches  lii}:ii,  with  an  abundance  of  soft  folia^i 
out  in  a  cluster  from  a  short  central  aLcm  close  lii  the  grouiui 
flowerB  are  pea-shaped  ftuti  usually  purple.    The  pod  is 
twoKielled.    This  plant  ia  native  to  the  Great  Plains  rej^jon,  ul 
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from  western  Toxm  am!  New  Mrxirn  northwan!  to  South  Dakota 

kii  'Vj^yoming,  being  most  abundant  in  Colorado  and  iu  the  woiitcm 

of  Nebraska  and  Kansas.     It  grows  both  on  tho  open  pram« 

id  on  rocky  lulUidce. 

How  stock  ore  aflectsd. — Horees,  cattle,  and  sfaocp  are  affected  bjr' 
loco,  but  the  principal  damage  is  done  to  horses.     The  effect  is  not 
;ute,  but  in  its  slow  progress  simulates  diseases  caused  by  bacteria, 
^-vorms,  or  other  jmraaites  or  such  as  are  caused  in  man  by  the  con- 
lued  use  of  alcohol,  tobacco,  or  morphine.    Two  stages  are  rocog-{ 


ate 


Tta. 


iM^tJi 


fatJtw  UmktrM):  a,  tlMMring 
pltmt:  t,  aMd  podi;  e.  enviM- 
UOQ  or  am  iwd-*n  0D»-Uili4 
uninltlM-. 


Izod.  The  first,  which  may  lost  several  monllis,  is  a  period  of  hal- 
lucination or  mania  accompanied  by  defective  eyeaight,  during  which 
[iho  animal  may  perform  all  sorts  of  antics.  After  acquiring  a  tasto 
for  the  plant  it  refuses  every  other  kind  of  food,  and  tho  second  9tag« 
l,is  tishemd  in.  This  is  n  hiij^ering  period  of  emaciation,  characterized 
[by  sunken  »yeba!Ls,  lusterless  hair,  and  feeble  movements.  Tho 
[aciinal  dies  as  if  from  8tar\'atian,  in  periods  ranging  from,  a  few 
[months  to  one  or  two  yeara. 
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Dam&ge  done. — The  clftmage  don«  to  the  live-stock  busino.^  by  this 
woud  Is  iiiiiiieiifie.  Ah  mentioned  tu  the  inirmluction,  the  8tiil4-  nf 
Colorado  paid  out  nearly  $200,000  in  bounties  between  18HI  and  tS85 
in  an  att*-nipt  to  pxlPnninHlu  it. 

This  ^eniis  contains  a  large  number  of  spe<cics,  and  it  is  quite  pro1>- 
ablo  that  many  of  these  should  be  cotisidercd  to  bo  poisonotis  where 
they  grow  over  wide  areas  of  pasturo  land,  ami  are  ^reen  at  poiiods 
when  there  is  but  little  green  grass.    Over  a  half  dozen  have  been 

reported  to  the  Department  of 
Agriculture  as  highly  dctiimenUl 
to  the  stock  industry. 

STEUIESS  lOCO   WEED. 

AragaJltu  lamUrtn  {Puish)  Groene. 

Otker  names:  Loco  weed; 
crazy  weed;  Colorado  loeo  vetch. 
(Fig.  <J.) 

Description  and  wbere  foud.— 
This  differs  from  the  true  l">'u 
weed  most  conspicuously  in  its 
more  erect  and  hnvnchlpss  habit, 
its  longer  h-aflets,  which  are  linear 
or  oblong  instead  of  ovate,  and  tho 
one-c«Ued  seed  pod.  It  ranj^ 
over  the  same  t«rri(or>'  as  doee  the 
woolly  loco  weed,  but  extentb 
farther,  being  found  thniugbout 
the  Great  Plains  from  BrittJih 
America  to  Mexico,  and  it  also 
ascends  tiigher  in  the  mountaim, 
growiJig  luxuriantly  at  SilverClifF, 
inCotoriulo,  at  an  altitude  of  about 
8,000  fi'ot. 

Symptoms. — So  far  tm  has  bean 
observed, thftsymptonisof  poison- 
ing are  identical  nith  those  produced  by  the  preceding  species.    The 
two  plants  are  considered  to  be  equally  prejudicial  to  the  st«ck' 
raising  interests  of  New  Mexico. 

BATTLEBOZ. 

Crolalaria  Kgitlalu  L. 

Other  names:  Rattlewecd;  wild  pea.     (Fig.  10.) 

Description  and  where  fonnd. — \  hairy  annual,  3  to  IS  inches  high, 

with  siinpln  un<livid<'<l  leaves,  I  to  2  inches  long,  and  small,  yellow, 

pca-tikc  flowers  appearing  in  July.    The  seed  pods  are  about  an  inch 

iu  length  wlien  mature,  and  ateTkCWcX^  \Am.%..  They  arc  much  infUt*d, 
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rrs.  UU-tUttlnhoi  ( PKKiUaria  *af«HA«l:  ■.  wholo 
plMl:  k,  n4M  *>.ptlon  ct  «wd  pod— bMb  luw- 
Uilitl  natonlilir- 
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as  the  walla  are  stiff  and  tluD  and  very  resonaot,  they  make 
ccllcitt  iiiiiiuturo  mttloti  wlini  the  si'vtlii  httvc  bixonii^  c]i>ttiche[)  from 
eir  fastenings  inside  the  pod.    The  rattlebox  is  native  in  low, 
dy  soils  from  the  Atlantic  westward  to  Minnesota  and  eastom 
an;  abiu  in  New  Mexico.     It  ts  common  in  Connecticut,  New 
ersey,  and  North  Carolina,  and  in  some  yrans  is  veQ'  abundant  in 
ttora  lands  along  the  valley  of  the  Missouri,  in  South  Dakota,  and 
towa. 

Poisonous  character.— The  poisonous  constituent  is  unknown,  but  it 
restdcH  l)oth  in  the  leaves  and  in  the  seeds.    Horscft,  and  sometimcii 
catt  le,  are  killed  by  eating  i^tsa  or 
meadow  hay  mixed  with  the  plant. 
I*hey  are  not  poisoned  so  often  by 
eating  the  plant  iiilhefield.    Pub- 
ic attention  was  fii'at  called  to  the 
wiaonous  nature  of  rattlebox  by 
Dr.  Stalker,  of  I»»wa,  who  in  ISS-i. 
irhile  investigating  the  cause  of 
'*  bottom  disease,"  then  prevalent 
unong  hoi-soa  in  Iowa,  wa«  led  to 
>elievc  that  it  was  mostly  if  not 
lltogether    attributable    to    this 
llant.      Kxperiments  were  matle 
vfaic-h  proved  the  supposition  to 
W  correct. 

Symptoms. — As  generally  de- 
crilied  froiu  accidental  caseet,  the 
lymptouis  are  much  prolonged, 
death  resultinjc  only  aft«r  several 
Mret'ks  or  niun I  h».  There  is  a  gen- 
Btml  decline  of  vigor  and  a  grad- 
oal  IiKs  of  flesh,  as  observed  In  the 
3Bi>«  of  loco,  with  which  this  plant 
B  closely  related.  The  rattlebox 
[IcM's  not, however,  appear  .Hooften 
to  produce  the  crazinesa  eharat^l-uristic  of  loco. 

The  percentage  of  rattlebox  in  meadow  hay  will  be  much  reduced 

if  the  Gelds  are  burned  over  when  the  seeds  mature  the  pnM^eding 

ummer.     The  growth  of  perennial  grasses  will   not   be  materially 

'ected  thereby. 

CAPER  SPUBOE. 

SutAorha  l^yria  L. 
h«r  names;  Garden  spurge;   myrtle  spurge;  mole  phint;   mole 
;  molotree;  gopher  plant;  antigophor  plant;  wild  caper;  c&^v 
>UNh;  wolf's  milk;  spnngwort.     (Pig.  It.) 
4981— BulL  8fr-09 3 


ru.  U-— CApwtpurei  (AipterWa  lalAprtitra.  uppM 
IwU  oi  plBBI,  09*  Ullnl  iulunl  tltr;  b.  K*d  cap* 
•olK.  tulartl  tis*. 
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SescriptioB  and  where  fonnd. — \  smooth  herbaceous,  milkr^u 
perviiniai.  '2  to  3  feot  high,  wilh  a  siifF,  rnvt  sl^m,  and  oppasiU|l 
ranked  loavcA,  the  lowpr  of  which  are  thick  and  oblong,  tbe 
thin,  broa<l,  and  h«art-shapcd.  Thoflowore  are  greenish-nJI'^i 
rather  small.  The  thrpo-^eodod  fruit  le  conspicuous.  It  is  « 
mon  gardon  plant,  sparingly  introduced  in  wot  ground  in 

and  Texa*i,  aad  in  the . 
States  f  n>m  Now  Jersey  to  Vt 
Virpinia  and  XortU  Canilin* 
Poisoaona    properties-— 1 
Fresh  milkr  juice  i>«x( 
a('ri<i  and  iho  fruit  i$  iligh 
fTHlivc   and    poisonous. 
used  as  a  hotu^huld 
iiftrn  provolcf^  wrioiw 
Women  and  children afcl 
frequently  [>oisonc<l  tjla 
the  plant  and  gfttin^  UhJ 
on  I  lip  face.      Caltlc  «n 
rpdfttant  to  ttii    influracf, 
thfv    am    sntneliincs  wvb 
(toata  will  eat  the  pUnt  < 
ravrdy  if  nothing  brttvr] 
itself,  and  it  is  said  iKi 
milk  then   possesses  >fl 
venomouapropcrtieeof  tl»| 
When  applied   to  the 
juice    causes    redness, 
pimples,    and    somiHinM 
erene,   the  effect  often 
more  than  a  w(«k. 
taken  internally  in  oveplo^ 
inllame  the  mouth  and  Btomaeh,  and  cause  intflnj*  diarrln'a  hikI  ' 
iiing.     If  thedose  is  Buflicjenl,  there  will  henervouH  rlLsordeni,' 
sciousness,  general  collapse,  and  death. 


ria.  l2^Sno«  OB  Uitt  moUDtala  <AfAartfa  m«r- 
fiatMH  «.  wbcte  plut,  <in»lblcd  Bktunl  *\»;  i. 
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SHOW  OH  THE  MOUHTAIH. 
Eup^orhia  marffmata  Patah. 

Description  and  where  found. — An  annual  plant  t!  to  4  fM>t 
differing  most  conspicously  from  the  preceding  species  in  its  morei 
der  and  leas  branching  Imbil,  and  in  having  its  upper  Icavm  ht 
margined  with  while.    (Fig.  12.)    Its  general  asp<!ct  \»  far  mure  ] 
iiig  to  the  eye,  and  on  this  account  it  is  more  fr^'qiient'- 
for  decorative  purpuaes.    This  spurge  a  a  native  weed  •,■. 
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Ins  from  Montana  to  Mexico,  and  is  spreading  oastwnrd  rapidly  to^ 
lisiann  aiirl  through  southern  Minn4>R<rtn  anH  Mistiotiri  to  WiscoD- 
Illinois,  and  Indiana.     It  is  cultivuM'd  ('onsidcriibly  for  oninnn'tit, 
acially  in  tho  Northern  Atlantic  Stales,  whc-re  it  hiLs  fri!<[U('ntljr 
iped   fn>ni   cultivation.      It 
recently  Iwen  introduced  as 
ped  into  Gcnniuiy. 
olsoDovs  property. — The  poi- 

of  this  plant  n-aehes  the 
naoh  so  far  as  known  only 
•«gh  the  oating  of  honey  de- 
d  from  its  flnwcrs-  Largo 
atities  of  fall  honey  niv  an- 
Jy  matlo  unsalable  in  locali- 

where  tb»?  plant  grows  in 
4^  abundanc*.  Tho  honey 
ot  nnd  disa^^reeahlo  to  tho 
»,  but  does  not  apiiear  to  be 
[ry  serious  poison,  ita  effects 
g'  confined  mostly  to  rom- 
f  and  purging.  The  milky 
5,  vhen  it  gets  on  the  skin, 
*■  often  causes  an  itching  in- 
unation,  arcom])ani(>d  by 
pies  and  hlbit^rti  which  last 
Several  <lay».  Tho  general 
St  is  much  like  that  ohsrrred 
Xus  poisoning,  for  which  it 
■Ometimos  mistaken.  This 
^ing  aetinn  is,  in  fact,  so 
■bd  that  a  few  stock  raises 
^exas  use  the  juice  to  hrand 
tie,  it  l>eing  held  hy  them  to  he-  superior  to  a  red-hot  Iron  for  thai 
"pose,  because  the  scar  heals  more  satisfactorily. 

POISON  IVY. 

Rhus  raditant  L. 
hher  names:  7oi<;on  oak;  poison  vine;  threo-leaved  Iry;  poison 
aper;  mercury  or  markry  (N.  11.  and  N.  J.);  black  mercury  (Me.); 
rkweed  (Me.);  pi<;kry  (Me.).     (Fig.  13.) 

>Bscription  and  wbere  foond. — A  climbing  or  trailing  hIituI)  (somo- 
es  erect),  with  variable  three-fuliale  leaves,  aerial  rootlets,  and 
mish  flowers,  appearing  in  May  and  June.  Tho  smooth,  waxy, 
lie  fruit  often  remains  on  tho  plant  until  late  in  winter.  The  loavcft 
la  resemble  those  of  the  box  elder,  as  in  Voa  &gULi«.     1\ub^  ^^tsc 


>*4 


Fid.  13.— F«1x)d  ivy  (BIm  ndtaM):  s.  tfaj  tbam* 
Utt  Mrtal  nvUcU  and  lnv«;  i,  fniH— twUi  wav 
(oiiiUi  nalonU  ilxp. 
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from  those  of  the  Vii^ginia  crecpor  in  h»vi 
of  6ve.     Poison  ivy  grows  evernnliera  in 
on  tbi>  borders  of  woods,  and  it  is  s] 
vuted  fields  from  seeds  carried  br 
bird-s  ihat  fccnl  upon  iU  fruit  in  winter. 
]«»iio«s,  and  at  the  imminent  risk  of  cawj 
to  many  perauns,  tlus  Tine  ia  90tni>timps  pi 
fvon  cily  nwidences   for  thi*  sake  of  o 
abundance  Lbniugliuut  the  United  Staietj 
oastprn  Kan.sa.s,  and  Kinntsota,  and  in 
Ibniughciitt  till-  leas  arid  n*Kion  i>f  Iho  Wi 
('altfornia  and  the  wcatcim  parts  of  Orego: 
appears  to  be  entire]}'  replaced  by  Bhtu  di 

Poisonous  cbaracter.— Tl4>i-(-iit.  cxporimenl 
of  the  Harvard  University  Medical  School,  J 
isanonvolatlboil.  It  Ufound  inallpartso^ 
after  long  dn,-ing.  Like  idl  nilN,  it  is  iiisofj 
theruforc  be  washed  off  tht-  skin  with  i^ 
removed  by  alcohol,  and  very  easily  destroi 
an  alcoholic  solution  of  sugur  of  loiid  (load  i 

Effect  of  the  poiwa.— N'umeroufj  expe 
that  the  oil  produces  precisely  the  srdm  « 
When  a  very  minute  amount  is  placed  u 
absorbed  in  the  course  of  a  day  or  so,  an^ 
effect  is  proportional  to  the  time  of  confad 
formed  by  tho  writer,  the  oil  was  appUe<lj 
wrist ,  and  IheHc  v.-9rv  carefully  guarded  to  d 
end  of  an  hour  one  of  the  spots  veas  thoruoj 
applications  of  alcohol;  in  three  hours  tj 
wu^^iiicd  off  in  tlic  same  manner,  and  tlie  ^ 
bourn  later.  There  was  little  or  no  allocll 
second  was  more  marked,  but  did  not  cquoj 
two,  which  was  ab«)Ut  the  same  IQ  each.  J 
inch  of  each  »t  her,  but  remained  wholly  ^ 
cleurly  shows  ihut  the  iifTectioii  is  nut  sprfl 
quent  applications  iif  hii  alcuholtr  Hnhitiun 
and  permanent  relief. 

Eemedies.^In  pra<^tice  it  Li  not  dei 
whi<'h  in  apt  In  be  too  imtating  to  a  eensii 
grade  of  from  .50  tu  7.5  per  cent  is  recomml 
derc<l  sugar  of  lead  is  to  be  added  until  n< 
The  milky  fluid  should  then  he  well  rubbed 
the  <>(M'riilion  repeated  several  times  durio| 
Tlic  itching  b  at  nnce  relieve<!  and  the  furt 
ischeckod.    The  remedy  has  been  tried  in 


;  sprfl 
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H 


21 


ways proTWlsucceasful.    It  muflt  be rememborecl,  hnwerer,  thS 
md  Hdlutioi)  is  iueir  vprj*  pijjsoiiouK  if  Laken  iiilrnmlly. 

Bestrictive  and  preveative  me&sures. — It  is  highly  desirablo  thai 
tgal  mpiisun*s  fjc  tidoplril  ruin|>p!!iiig  the  <leistnu!ti<iii  of  th<wr  pinntfi 
here  they  abound  in  cities  and  tn  places  of  popular  resort.  This 
«n  bo  mnnoged  without  much  danger  from  the  poison,  and  is  a 
natter  of  very  (^■oi-ral  public  interest.  As  has  already  been  not«d, 
Dany  indiriduals  are  practically  immune  from  the  elTects  of  poiaon 
Advantage  should  b©  taken  of  this  fact  to  employ  such  indi- 

duals  to  remove  these  plants  from  the  vicinity  of  dwellings  and  from 

aygrounds.    Much  of  the  work  would  be  purely  mechanical,  con- 
atiog  in  rooting  the  plantt*  up  by 
uin  force.    Tliis  is  the  jnost  cer- 

in  method;  the  use  nf  concen- 
tated  «iulphuric  acid  is  attended 
itli  less  danger,  aa  the  plants  do 
>ot  need  to  be  touched.  A  half 
poonftil  should  be  applied  to 
le  stem  every  two  or  three  weeks 
the  springtime  when  the  plant 

growing  moat  vigorously.    Care 

lould  l>e  taken  to  keep  the  acid 
iway  from  the  skin,  as  it  is  most 
lighly  corrosive.  Tlic  brush  should 

no  case  bo  left  upon  the  ground 
ior  the  wnotl  used  for  fuel.  In 
niming  the  refuse  in  the  field, 
Muns  should  be  tnken  not  to  inhale 
he  smoke  nor  to  handle  the  wood 
u^  more  than  necessary. 

The  greateet  care  should  be  ex- 
uxnsed  in  preventing  workmen 
jfYkm  transferring  the  oU  from 
heir  clothes  and  hands  tn  other 

dividuals.  To  accomplish  (his 
hjet-.l  sfiecial  suitji  should  b«  worn,  and  the  hands  should  be  washed 

veral  timee  a  day  with  the  alcohoUc  sugar  of  lead  solution  described 
,bove.  BiLlhing  in  hot  w»t<>r  with  stn>ng  sonpNuds  is  recunumuided. 
"hr  clothing  must  also  be  well  washed .  and  it  is  always  well  to  remem- 
tci  that  towols  may  bo  a  means  of  conveying  the  oil. 

POISOB  OAK. 
Jtliui  diiw«i7«Ao  Ton.  A  Gr. 

Otlt«r  names:  Poison  ivy:  yeara;  California  poisonsumnc.  (Fig.  11.) 

Descrlptiaa  and  where  fonnd. — The  poison  oak  ditlera  from  the 

nrece^liog  species  mainly  in  the  character  uf  its  leaflets 
u 


Flu.  14.— Potwu  0^  (AAu  4lKfr*aob>].  abuwtni 
laant.  Sowm.  &ni]  fruit.  oD^-Uilnl  tiaiiinJ 
ttw. 
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>mewhat   thicker   and  Hm&Uer,   more   nettrly    ellipticjil,   ud 
sliarplj  lobed.     Their  simtlnrity  t-o  the  leaTca  of  the  W«tem ' 
gives  the  plant  ita  common  name.     The  poison  omk  grows  at  lovi 
vationa  in  D])en  woo<ls,  on  bushy  hiUsidea  and  rnvinot,  andj 
tiinee  along  fences,  in  Arizona  and  to  Che  west  of  t  he  Sierm 
and  Cascade  ranges  in  CaUfomia,  Oregon,  and  Washin^on.    li' 

not,    however,    frrqueel 
hii^her  mouniairu. 

Poison  ooa  character  ti 
remedy. — TUis  upcciw 
duces  about  the KemerffBrt^ 
the  human  skin  as  the ; 
ivy,  and  cases  of  pots 
tobetroat<?d  in  (he! 

P0I80H  SUKAt 
Hhiit  rtrnis  L. 

Other  names:  Su-anp 
mac;dt)]|n^-oo(]CMauL);| 
dogwood ;  pntson  elderl 
poison  ash  <Vt.) ;  put 
]K>ison  w<}od;  poiison 
sumac;    thunderwood' 
Va.).     CFig.  15.) 

DeacriptioD     a  ad    witi 
foand. — A  tree-like  jihrubdl 
30  fpct   high,  wilh  Iot« 
naio  leaves  havinjjfrvmT*' 
13  leaflets,  wiihout 
t-oeth.     The  n-uod  liaa  afu^ 
sulphurous  odor,   whidi. 

t"X>     ^      q^lfc  '^  gether   with    tlw    leal 

^    2p       ^  Jp  which  are   vory  proi 

'T^  *^  enahles  one  to  dlatti 

.  ll.-PabMi  nmiM  (Kim  ixriMt).  obowlnf  Imvm,  plant    from    OtboT  shrnll 

tniit,«>r]imifcM*.oi»fcwuiMiuidii>e.  inwinler.    It|-row8in«»i 

nnd  indamp  wfMxIsfi-oTn  Florida  to  Canada  and  westward  to  I»l 

PoisoBDUs  character.  — Tht^  id:^  afTects  the  8kin  in  the  8ain«  «>T ' 
poi»QD,ivy,  and  cases  require  the  same  remedy. 

RED  BUCKEYE. 

Afjculut  jntt'ia  \>. 

I         Other  names:  Small  buckeye:  buckeye;  hortse-rhestnut. 

I        Detoription  and  where  found.— A  shrub  S  to  12  (wt  hig^.wiiliop 

I    siU*  iojlg-stcniuiud  leaves,  ttudnumatoiaa clusters  of  brij^t  rfd  H*" 

k Zl 


'hich  appear  in  March.  The  fruit  is  smooth,  even  when  young;  the 
weeds  are  mahogany-coloreij  anil  are  elegantly  polished.  TIte  red 
buckeye  is  nutive  in  fertile  valleys  fri^m  Virginia  to  Florida,  through- 
out tlieOulf  Stutes  to  Louisianu,  and  in  Arkansas.  It  is  sparingly 
reprvBeiited  ia  Mlietuuri,  Tiinnessee,  Kentucky,  and  "Wmt  Xb-^Una. 
ll  Li  ruhivatetl  to  sonio  extent  in  Pennsylvania. 

Poisonoos  character.— The  records  of  its  p4iii«onou.s  art  ion  an-  uiiKiUy 
conBnit]  til  ius  use  aa  n.  meona  i>f  procurinj;  fish,  but  cattle  on-  sumc- 
tintefi  killed  hycntinj^thftfniil. 
it  wuD  foruit^rly,  ami  perhaps 
is  still,  the  pritctico  to  stir  the 
bruised  seed^  or  twigs  into 
email  ponds  and  gather  the 
stupefieti  tish  by  band  as  they 
liae  In  the  surface.  When 
thoroughly  cooked  these  ti^h 
Are  quite  wholesome. 

Other  apeclM.— The  com- 
mon hon^e'chestnut  {Aetealua 
hippocastanum)  is  poisonous, 
lu  Eiigliind,  however,  it  ia  fed 
ku  caMlo  after  the  n>[novnl  of 

he  poison  by  thorough  wnah- 
in^  with  alkali.  Cusoe  of  poi- 
soning by  this  and  the  next 
Bpocies  bare  arisen  from  over- 
in  medicine.  The  Ohio 
uckeye  (Afsculut  glabra)   is 

r^rarded  us  inteimediate  bo- 

wcei)  the  altove  species  in  its 

toisonous  qualities.    The>fruit 

»f  th«  California  buckeye  (Ae»- 

•ulv«  ntlifornica)  is  sometirnns 

uude  into  soup  and  broad  by  the  Round  Valley  Indians,  after  re- 

ooving  the  poison  by  rouNtin^  and  leucbtng. 

WATEB  REMLOCK. 

Otber  names:  American  water  hemlock;  wild  hemlock;  spotted 
lemlock;  spot  ted  parsley;  snakeweed;  heaver  poison;  muHt|uush  root; 
miskrat  M'eed;  cowbane;  .spotted  cowbano;  chfldrt'nS  hutir:  dcnlli  fif 
nan.     (Vi^.  I  a.) 

DesoriptioD  and  where  found.— A  iiiitHtth,  cr 
eet  high,  with  u  rif;id,  hoUoi)t.atciin>z>iiinen>ti* 
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tin.  to.— W»t*f  banlu«k  [  Cfmo  mtcaiata),  «Ii«bIiik 
Kctlon  91  iplnilln-ahiipnl  r<K<t  lUiil  tovrrr  ftoii,  Iba 
l«Aitij.  floiron.  luid  trill t  cnp-hulf  niliirtJ  ito;  tiM 
trull  ind  avtt  tnttUtn  at  k«I.  mlontnl  0*'<  IIrim. 
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eted  leavea,  white  flowers,  and  a  cluster  of  spindle-sbsped 
rhicli  vary  in  length  from  I  i  to  3  inclieHj  and  aro  vtry 
of  ihe  plant.    It  grows  commonlji-  iii  swainps  and  damp  soil, ' 
^^oul    Uio  Atlantic  States,  westward  to  LuuisiiuiH,  Ittwa,  anJ 
^M  sata;  tiiuch  lessconijuuiilTi 

^m      K  Vl/v        ^j^  wcstwani    through  Xrhr 

^^     fiV  I' J      ■^^Cfl^  J       ^^  lt<»cky    MouDtoins, 

Now  Mexico. 
PoisoBons    property.— Tta 

IiX\  1 1  Ti^J^ l^WKfeji^^FKTL"*.      one  of  the  most  poisonous] 
^vUm^  ^nA\^^^isi     P'****  ^  ^^®  United  Sut(*,l 
^^^u\  '^^ttrfik  nr^Satf       rapidlj  fatal  Ui    ImiUi  ntia 
^■Hml^^^^^WPU     ^^i'"^'^'    'I^Iic  runts  arr« 
^H^^P^  IT/  kV  ^yfjF      datifierous,    be<cau.in     ibe 
^^^Bj^^ff^^w  \l)J^^M      '*^'^  imimntjc  «nd  tosoMI 
^^^^^pA^^i'-'^^ffT^         I     p'*"  Huggesting  Uiat  of  hi 
^S;I^i--^\^  e\  ftijSwC    1     i^'^  P«'^*'"P''t«rtichokee,ori 

^K  fl^^  \       *  b^^^lK^   I     ■^i'^^yr  '^  *^P^  ^**  1^^  childHl^ 

^^       ^^^^^  \      ''^^J^^    I     ^"^^  UiEun  whm   they  an 

f<in'ed  out  of  the  soil  by ' 

IJtBBBSi^i\^      '  \    ^  9       fri-«King.  or  other  causes  ini 
'^^pH^Wp    11^  /       sprint;.      Cattle    aome 

^J^SbP^     il  A  ff         the  tul>eni,  and  in  mi 

-.  B^,  jinffe         '*^  [>oi.s4>ni>d   hv  drinktnff' 

■^^^k  &  ^.^jWM  coniaiiiinjitf'd    hy    the   jait« 

roota  which  hare  been  rr 
hy  hf^ln^  trampleti  npe 
e.ttimatc  rau  be  made 
amount  of  damage  done  to  i 
Ktofk,  hut  it  i«  very  coividcr 
The  human  v)otim»  aven^! 
pral  {Kr  aimum.     In  thc*Sut*| 

•  Now  JotsoT  aloue.  &*  mcatiiii 

in  the  introduction,  two  quadruple  rasca  were  reporUnl  dunaiS' 
spring  of  1896,  which  resulted  in  the  death  of  two  individuals. 

Symptems. — Tlie  prominent  symptums  arw  vnmitin;:  '     ;  :■■ 

staggering, uurons(-i(>usnps.<£, and  friglttfiilrtmnihjions,''      '  i  < 

OKEQON   WATEB  HEMIOCK. 

CvMa  cuyon*  Qreeoe. 

Otker  names:  Water  hemlock;  cicuLa.     (Fig.  17.) 
Description  and  wbere  foond. — A  smooth  [Ksrenniai,  with  cflvdl 
'^Btrn^rKliJl^  frlaiicous  t*tcui.s  ?,  to  (1  fret  high,  compound  leBrt», 
8piUL(:  directly  from  tho  ground,  white  llowviv,  blooming  in  Jalr  i 


'^mig<*^*=r 


plkDl  wlUi  Iravm,  onn-tiith  Dutitrtl  Miv;  a,  riMt- 
lUwk  nail  borlMutal  rooU;  IT.  tnllunol  nxiUUiek, 
lial(iilBi>;c.lDTinlna]Insil*(iL.ooiHUiUi  DBturil aim: 
t.  VkrwcxXa^  ipny.  lull  i>m- 
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it,  unci  a  Beshy  root,  wlikli  hits  a  muakrat-likfl  odor,  iiml  wliu-h 
faais  of  two  wry  dtstiiict  and  characteristic  parts.  The  more 
ppicutMis  of  those  is  tho  vf-rtical  motstock,  which  is  from  1  to  6 
lies  lonK  by  I  or  2  thifk,  nnd  is  rurioiisly  dlridptl  into  numerous 
tanbers  by  horizontal  psrlilions.  This  roolstock  fimiishes  tho 
jfcof  tlie  pnimm.  The  other  portion  of  the  root  consists  of  solid, 
fciy  fibers,  which  nin  along  on  or  just  under  the  surface  of  the  soil, 

send  off  numerous  rootlets  from  beneath.  The  rootstock  rots  or 
Kidles  away  almost  entirely  before  the  seeds  mature,  but  fresh 
m  are  formed  fniin  it  for  the  next  seuKon'a  growth.  Tho  plant 
Hre  in  w  t't  or  marshy  phicea,  and  ranges  from  British  Columbia  and 
tko  southward  to  nortbeastem  California,  and  perhaps  to  the 
rlieni  Sitrrii.  Xi'vuda. 

Bi^es  of  poiso&iag. — Ca8(s  of  cattle  poisoning  have  been  reported 
b.  Victoria,  British  Columbia;  Colby,  Wash.;  from  vnrious  parte 
brefi'^n,  and  from  northern  California.  Prof.  U.  P.  Hedrick,  of 
'VaJlis,  Orcg.,  who  htm  invr.sti}4tttfid  ciwes  of  poisoning  from  this 
bt,  believes  tliat  more  tJinn  (me  hundred  cattle  are  killed  by  it 
Ity  year  in  Oregon.  A  piece  of  the  winter  rooUslock  the  size  of  a 
!aiui  was  found  to  lie  fatal  to  a  cow,  A  piece  tho  size  of  a 
bUe  is  looked  upon  as  dangerous  to  man.     Human  rases  are 

nuniiTcuiH,  but  it  few  have  bcoji  reported  in  which  individuals 
bJe4  at  the  root  through  curiosity. 

'lie  Oregon  water  hemlock  has  oft«n  been  miataken  for  the  preced- 
|^>ecies,  and  also  for  C^cuta  virosa  L..  but  neither  of  these  occur  in 
r^r  Northwestern  States.  Some  other  plants  that  are  mistaken 
It  are  the  so-called  "wild  celery"  {Oenanthe  sarmeniosa),  Oregon 
Bt  cirely  {Ghj<»»ma.  amhigua),  and  poison  hemlock  {Conium 
^rdatum).  These  are  easily  distinguished  by  the  root,  which  in  no 
e  r«dcmbles  the  one  here  tigured. 

iVhen  these  plants  occupy  large  ureas,  the  only  sofeguanl  for  cattle 
to  k«M'p  them  on  otlier  ]iastun!s,  especially  when  timy  are  hungry, 
feptaiilsmuy  he  tlestroyed  by  hand  pullingwhen  they  occur  in  8niull 
latiiies  nt^ar  dwellings  or  playji:round». 

^m  P0IS017  HEMLOCZ. 

^^P  Contum  ntaeutaiuvi  h. 

tther  names:  Hemlock;  wild  hemlock; spotted  parsley ;  stinkweed; 

b  t>cnnot;  poison  root;  poison  snakeweed;  coshes;  wode-whistle. 

i.  IS.) 

lescription  and  where  foiud. — A  smooth,  purple-spotted,  hoUow- 

tifiied  biennial,  2  to  7  feet  high,  with  large  parsley-tike  leaves  and 

try    cluitlers   of  small  white  flowers,  which  appear  in  July  and 

^t.    Tlie  deed  is  prominently  ridijvd,  and  bus  on  its  irnvnt  «vn- 

I  a    deep,  narrow,  longitudiual  groove.      The  tre»V\  \tt«.^f»&  'Nw4«> 


k. 
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dxtremfily  nauseating  taste,  and  when  bruised  emit 
ifttic  mouse-like  odor.  Pobon  hemlock  Li  uhIito  to  Europe 
but  has  become  naturalixed  in  the  TJ&ilcd  States,  aod 
common  on  waysides  iind  in  vaste  placee  in  New  York,  West 
Ponnsy  I  vania,  N'evr  Jenwy ,  uid  Ohio,  and  not  rare  in  the  iNew 
States  and  in  Michigan.  It-  ia  infreqaent  in  Wisconsui, 
I>oui.iiana,  ami  Caiifamla,  but  in  some  localities  in  the  Uttei 
has  a  vfTy  rank  growth. 

Character  of  the  poiMQ. — The  charactemtic  poison  of  the 
the  well-kuuwn  volatiio  alkaloid,  conin,  which  is  found  in 

aod,  especially  at  fiowi 
intholeaTea.    TlierMll 
harmless  in  March, 
Miiy,  but   is   dim|f«r 
wards. ospoeially  durtngj 
year  of  its  growth, 
hemlock  is   the  mast 
known  poisonous  plant] 
ally,    it    bein^    witfaoul| 
doubt  the  plant  adml 
the  Greeks  to  Socrates  ■ 
state  prisoners.     Rwwit^ 
poisfinlng  have  uriteQ  i 
ally  fmmeatingthesMdl 
of  aniM,  tito  lea  vat  fur| 
or  tho  ruota  for  pi 
from  blowing  wfaistletl 
tlie  holtuw  Ht4>riis.    Itl 
ly  lieen  hIiowii  ihiit  son 
anise  seed  In  both  fo 
domeatiu  niarkoia  is 
nuted  with  hiunlock 
it  is  not  known  whetl 
ous  consequenoce  ban ' 
therefrom. 

Symptoms. — The  symptoms  in  man  are  such  as  arc  duoloaj 
and  graduul  weakening  of  muscular  power.  The  powor  o(  i 
often  lost,  hut  the  mind  usually  remains  clear  until  death 
it  soon  doos  from  the  gradual  piiralysis  of  the  lun^s.  Th^  ' 
differs  frain  that  of  the  water  hemlock  (Cicuta  ftiomlaH)| 
absence  of  con\'ulsious.  Many  domestic  animals  have 
by  (lalinjj  the  plant,   the  prominent  symploiiia  dc.-^'  ' 

being  losw  of  appetite,  salivation,  bloating,  much   1— ^ 
of  muscular  power,  and  rapid,  feeble  pulse. 


riO-  U.  —  I'olaoii  hcrnbck  ( C*rnHvi  Tdwrfafti  m) ,  ibo  w- 
anAUilid  iutar«1>i>c. 


thia  plant  doea  not  oft*n  ocrur  in  ^wAt  qnantity  in  tho  I'niU 
it.  n»«y  usually  he  d<«troye<!  bv  hnnd  pulling  before  maturity. 


J 


^B  BBOAD-LEAF  LAITXEI. 

r   Otlier  names:  Lauret  {oorth  of  Md.);  iry  (south  of  Md.);  mountain 
^urel;  sheep  laurel;  poison   laurel;  wood  laurol;  Btnnll  laurel;  rose 
Imurel;  high     laurel;  American    laurel;  poison     ivy;  ivy    bush;  ivy 
|nd;  big  ivy;  calico  bush;  spoonwood;  kalmia;  wicky.     (Fig.  19.) 
^Description  and  wliere  fomad. — A  line  shrub,  usually  4  to  8,  but 
kometimes  30  to  4(i  {v*>l  hi^h.     It  has  thirk,  6at,  and  shining  Iravt^. 
pfao'wy  dusters  of  pecuharly  shaped,  viscid,  and  mostly  inodrous 
bink  flowers,  which  appear  in  ilay  and  June,  and  a  globular,  viscid^ 
dry,  (U>d  inedible  fruit.     It  grows  abundantly  «n  rocky  hillsides, 
tattle  ranf^,  and  on  mounLain 
|^p«s  up  (o  3,000  or  4,000  fepc, 
bom  Connecticut  to  eastern  Ohio 
LzmI    along    the    .\lleghenic8    to 
n*»or^>a  and  Alabama;  le^snbun- 
duntly  in  the  New  England  and 
uthem  States  as  far  as  Ijoui- 
a  and  Arkansas. 
ays  ol  poisoning. — Scores  of 
ttle  and    sheep    are   poL<mnod 
tually   by   eating   the   shrub, 
to  it  is  genttrally  obtained 
breaking  away   from    inclo- 
sur^<8,  or  through  neglwt  or  aeei- 
dont  when  cattle  nr  sheep    are 
being  driven  past  laurel  thicket:* 
touptiuid  pastures  in  early  spring- 
Laurel    leaves    (commonly  used 
for  decorative  purposes  in  win- 
r),  or  the  flowering  branches, 
often  carelessly  thrown  into 
closures     where     animals    are 
ept.     Tlic  older  cattle  are  not 
frequently  killed  by  it,  but 
are  by  no  means  immune- 
eating  the  leaves. 

is  stated  that  chickens  have  been  poisoned  by  eating  the  vomited 
atter  from  jioisoned  aninialfi.     RrjM-.riiiicntii  »b»w,  however,  tUa^ 
,ey  are  able  to  withatajld  tousiderabh  <j'iantitie8  lA  the  puro  poUo^ 
hc-n  it  is  fed  to  them.    In  these  experiments  the  chickeJi*  were 
led  with  chloroform  after  dosing  for  a  few  da.T.s.    T 


no.  l*.-BiMi]-lwl  [HifBl  (JTilBta  W|Uli>;  «, 
Oowsriat  'pt*T.  onMblTd  nUunl  tb*:  fr.  vnrtlnl 
MCtloa  of  llawvf  ihawlng  paoilUat  UUDluMiit  af 
Mmtoat,  iMiir*l  fUo;  c  treiuoc  cbcmiUm.  Miiml 

rfHl. 

Uorsca  and  even  goats  hare  died 


th4*n  rast  nsulc,  and  tlir  wrll-liniled   and  trcll-rleansfKl  meat 
wns  fed  to  (;nUi  with  iii-nrty  ftitnl  rraulbi. 

The  honey  dcrivwj  fnjin  th«  nectar  of  tlie  flower  appenre  to  be 
poisonoua  under  some  conditions.  Cases  of  human  poisoning  otcur 
intlircctlv  in  the  ways  indicntod  above;  directly  by  overdosed,  or 
improper  aso  in  domestic  medicine,  probably  by  the  secret  and 
criminal  use  of  the  leaves  to  increase  the  intoxicating  effects  of 
liquors,  and,  in  children,  by  their  eating  tlio  young  slioots  by  mistake 
for  the  wiutei^green  (GauUheria  procumbens). 

Symptoms. — The  general  symptoms  in  sheep  may  be  taken  as  rcpre- 
aonta.tive  for  those  in  cows  and  goats.  They  ore  aa  follows:  Vet- 
sistent  nausea,  with  slight  but  long-continued  Tomiting  end  attempt* 
to  vomit,  frothing  at  mouth,  grating  of  teeth,  irre^lar  bnoathing, 
partial  or  complete  loss  of  sight  and  feeling,  dixztnem,  inability  to 
stand,  extreme  drowsiness,  stupor,  and  death.  The  irregularity  of 
the  respiration  is  most  characteristic,  being  present  throughout  iia 
main  part  of  tbc  attack.  In  addition  to  most  of  the  above  ellecU 
there  is,  in  man,  severe  pain  in  the  head,  an  increased  tendency  t« 
perspire,  and  often  a  peculiar  tingling  sensation  in  the  skin  throtiirh- 
out  the  entire  Itody.  Vomiting  is  very  copiously  produced,  and  cuo* 
sequ(>ntly  the  eH'ects  are  generally  leiN  severe  than  in  aiiimuls. 

Tlie  bmiLd-leaf  laurel  is  typical  in  its  elTeiTt^  uf  a  half  doznn  ur 
more  native  specice  of  the  heath  family.  They  are  all  poisonoui 
in  Uic  same  way,  because  they  all  contain  the  same  toxic  or  poisouow 
substance,  known  as  andromedotoxin.  Man}'  fatalities  among  &ni- 
mols  are  recorded  aj^aiiist  the  four  siwcies  whose  descriptions  follow: 

VARBOW-IEAF  LATTBEL. 

Xalmia  anput^alia  L, 

Other  names:  Sheep  laurel;  lambkill;  sheep  poison;  lamb  laurel: 
dwarf  sheep  laurel;  small  laurel;  low  laurel;  dwarf  laurel;  wickr. 

Description  and  where  foiud. — Like  the  preceding,  but  smaller,  only 
2  to  4  fe«t  liigh,  wJtli  smnller,  thinner,  uml  narrower  leiivrs,  and 
siiiullm*  flowers,  clustered,  not  at  the  extreme  end  of  the  stem,  bnl 
at  the  base  of  the  fresh  shoots.  Tt  is  abundant  at  low  altitudes  in 
both  drj'  ami  wet  soils  from  Maine  to  Xow  Jersey;  less  abundant  I! 
westward  throughout  the  Qreat  Lakes  n^ion  and  southward  to 
Tennessee  and  South  Carolina. 


OBEAT  LAUfiEI. 
Hhodttdendfon  nummum  L. 
Other  names:  Laurel  (south  of  Pa.);  rosebay;  mountain  laurel:rh» 
dndfndnin;  Anicriciin  ntsidjav;  h\^  laurel  (Pa.);  big-leaf  lauml  (Pa.); 
horse  luurei  (Pa.);deor  tonpue;  cow  plant  (Vt.); spoon  hutch  tN.  I1-! 
Description  aad  where  foaad. — A.  large  evei^reen  buch  or  small  tn 
10  to  20  or  30  feet  high,  with  thick  leaves,  4  to  10  inches  lon^,  u 
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tendid  clusters  of  large,  inodorous,  pale  pink,  or  nearly  white 
iwers,  blossoming  in  July.     A  commonly  cultivaU>d  ornamental 
natlYe  to  the  Allegheny  Mountains,  but  e:ctending  northward 
isolated  pAtchi<8  to  Conncs-ticut  nnd  New  Ilamiiehire. 

STAGOEBBUSH. 

Pi^iamariana  \h.)  BiMtih.  &  Ilnnk. 

Otber  aame:  KUl  lamb.     (Fig.  20.) 

Description  and  where  found. — A  weak-limbt'd  deciduous  shrub,  2  to 
fe<!l  high,  with  tliick,  conspicuously  veined  lesTes  and  showy  clusters 

tubular  wliit«  flowers.  It  is  frequent  in  low,  daup  soiLi  near  the 
Bsl  from  Connecticut  to  Florida. 


Ins  avw«nac  tmrntit,  OM-Ildnl  iMiural  t*r. 


Flo.  21.— BimixA  Ivy  (I/ntolMt  catnten):  «, 
iawtrlDt  bniodi:  t,  tciiltlng  c*p>u)i«— bota 

OIM-Ulltd  &ttur»l  fite. 


BRANCH  rVY. 

UuceAot  anataei  (Wall.)  A.  Gray. 
Other  names:  Hemlock;  calf  kill;  leucothfio;  dog  laurel.     (Fig.  21.) 
DeicriptioB  and  where  found. — An  evergreen  shnib.  2  to  4  feet  high, 
ith  thick,  Laperini;,  Hliarply  saw-cd^cd  leaves  and  numerous  clusters 
small,  white,  tubular,  ill-smelling  flowers,  which  apprar  in  April  or 
ly.     It  grows  abundftotlv,  often  forming  dense  thukets  idi>nir  "*w"»*i* 
inks  in  the  Allegheny  Mountains  from  Weet  Virginia  U 
eoi^a. 


ther  uames:  Jamestown  weed;  common  Rtriimomnm; 
appleofPpni;  iievirsapple;ma(lapple;stmkworf ;  stiakwo-fsi 
JanieRttiwn  lUy  (X.  C);  white  man's  plant  0>y  Indiaiu). 

Description  and  wherefonnd. — The  iinison  w<^eclH  arorani(,iD 
plunLd,  witli  Ittt^o  fuonel-shaped  flowors  and  prickjy  fuur-nl 
pods.  Th«y  are  mostly  weeds  which  have  been  intnHlurfd 
Unit<'d  States  from  Kurope  and  tropical  America.     The  pitwn 

is  a  stout,  smooth,  biuh^ 

2  to  5  feet  high,  wilh  i 

giwn  stem,  Iar>»o  flart-id 

and  whitf,  hpa^'jHsceiiKtj 

2  to  4  incUcM  long.    Tbd 

^poar  from  May  to  Sep 

and  the  fruit  np«iu 

to  November, 

tuilp.     The  mmkU  ■» 

and  about  the  size  of  a  I 

biickwheat.     When  (m 

arc  ill-Ki-i^niiHl  and  nul 

buL  hitvr  they  arc  not 

ogroeable.    The  neotirii 

but  II Utile  ntiuseatin^.  1 

son  weed  is  naliTnloEun 

Asia,  t)ut  is  DiJW  rommoil 

duced   in  waste  gnMindl 

dweJliogs  in  all  of 

of  Iowa    and  Loi 

perhaps,  the  exrcp 

BOta.      It  ui  (^tMnml 

Kaunas  ukI  NobraKka^ 

»iin«  partR  of  C<>l«rA(I'V  I 

prnbably    obtainml   vMl 

hold    in    all    of    the  1 

.Slat««. 

The  purplo-Atemmcd  jinuon  weed  U^tura  tatttla)  b  a  vm 

tailor  plaut,  mth  purplish  flowers  and  stems,  but  othenn<sB  fj* 

identical  with  tlio  preceding,  both  in  botanical  and  l.oxi 

It  i»  more  abunilant  towai\l  the  South  find  West  than 

Ways  of  poisoning. — ('ases  of  poisoning  arise  in  adult« 

u&o  as  a  stimulant  or  as  a  medit-iiie.     Children  are  sotnot 

to  eat  the  fruit  if  tUey  are  pemiittefl  to  plaiy  where  the 

found.     Several  cases  ol  vW  VVaii  vfCTO  w^ned  to  thk 

M 


gTDundl 

1 


tdc  ipnty:  t.muiiiB  wjwto   IkiUi  oM-lhlnl  ut- 
onl  ■Is'. 


ing  tho  fall  of  1897.  At  Alpena,  Mich.,  five  cIxiMrou  were  badly 
Boned  ID  August  by  eating  the  seeiU  of  the  purple-flow*' red  species, 
ich  was  cultivated  in  a  garden  as  a  curiosity  under  the  fanciful 
de  niune  of  '■Xight-bliximing  Cactus."  Several  other  caM.-:i  where 
Idrun  have  been  polsoDed  by  this  plant  have  been  reported.  Chil- 
li are  also  poisoDcd-by  sucking  the  Qowor  or  playing  with  it  in  the 
Uth.  The  fresh  green  leave.'*  and  aUo  the  riMit  have  occasionally 
in  cooked  by  mistake  for  other  wild  edible  plants.  One  or  two 
tftDces  are  reconled  In  whirh  cattle  have  been  poisonrtl  by  eating 
leaves  of  j'oung  plants  which  were  pre«'nl  in  grass  hay. 
iymptoms. — ^The  symptoms  of  the 
goiiing  are  hradachc.  vertigo, 
jsea,  extreme  thirst,  diy,  burning 
fc,  and  general  nervous  confusion, 
:i  dilated  pupiU,  loiis  of  sight  and 
olunlary  iiiolion,  and  »onietiines 
kia,  convulKi()U5i,  and  death. 
be  jini.'Min  weeds  should  be  rp- 
•"©tl  from  vai:aiit  lots  by  mowing 
l^lanta  while  in  flower  or  by  cul- 
ting  the  soil. 


i 


BLACK  NIQHTSHADE. 

Solanutn  niymm  I.. 
,«r    names :    (\iinuioii    nigh t- 


de;  nightshade;  <leadly  nigbt- 
tlft;  garden  nightshade.  (Fig.  23.) 
'Vicrtptioa  and  where  foond.- — The 
^k  nightshade  h  asmtxttli  annual, 
'  2  feet  high,  with  rough,  angular, 
©ly  branching  stems;  ovato 
"es,  '2  to  4  inrlies  long,  with  wavy 
"IginH;  drooping  eluKtem  of  sniall 
l«  flowei-s,  and  bla<'k,  glolkos**, 
■y  berrieei,  wluch  ripen  from  July 
Drtober.  It  is  a  common  intru- 
t«t|  W(>ed  in  rich  shaded  gnmild-s  and  fields  (^ast  of  South  Dakota 
1  Arkansas,  and  in  damp  places  westward  to  tho  Parifie  Ocean. 
SlsoBODS  properties. —The  amount  of  puiwn  present  in  any  part  of  tills 
lit  viiriee  with  the  conditions  of  growth.  Tho  more  musky-odored 
ats  are  the  motsl  poisonous.  In  some  the  amount  of  alkaloid  in  the 
B  fruii  and  leaves  ia  so  small  that  these  parta  may  be,  and  are,  con- 
Dml  in  considerable  quantity  without  any  ill  consequences.  Powwv- 
soiuetiiues  follow,  but  it  is  not  clBac  wUeUnet  t\:i^\a  ^'^^a  ^ 


rto.  as.— BUcli  MghUhadal^otunnaVrKM). 
0D»-tblnl  DfttonJ  tint. 


improper  preparation  or  to  careless  selection  of  the  part«  used. 
use  of  hlnck  niglit«haiio  for  foo«i  is  certsinl.v  not  to  be  recniniiicDdl 
CaHes  of  poisoning  are  recorded  for  calves,  sheop,  goata,  and  swtneJ 
Symptoms. — The  charactemtic  syiuptouis  are  about  the  same; 
man  and  animaU.    They  are  stupefaction,  stagi^ering,  loaa  u{  sf 
fepling,  and  rnnacioiisneaa;  cranipB,  and  soinelimes  couvuUions.    TV* 

pupil  of  the  vye  is  generally  ili- 
latpd.     Death  Is  directly  diietoi, 
par»lyKi.s  of  the  hingn,  bill  (a 
iiafrly  few  cases  are  fatal. 

Nearly  relat<pd  lo  thia  plant 
thcspreading  nightshade  or"  1 
potato"  (Solanum    tri/lor\ 
Niiti.),  a  native  garilen  weed' 
the  Great  Plains  region.     Tt 
smooth,  low  annual,  with  wic 
branching   Mtenis,  7    to    9   lol 
leavej;,  numeroiiH  oluHteni  of  i 
^^L      YJ\       t  WV  \  II^K-^     tW    >//        white  flowerH  which  ur«  gn)u| 
^^       \i]  ^  Vtt  MVi  I  Ji/^v/        ''^  tlirees,  and  lai^  ijroen 

^^K         »/ \\  v^^W  V  Juw/(  A^v'^  These  are  not  attractive  to  the 

^^H  /IWuViffl  \wvi/yYJ  eye.  but  have  an  a^freeable  (wior 

^^1  \  W  U  a1  WuC^y^  ^""^  <*Mt«. 

^^B  \v\  I    i\  yA^                          Complaints  of  the  poisoning  of 

^^^^^  VnIv  inT/Jr  cattle  by  this  plant  have  been  sfiil 

^^^^K  ^^Oujll/  *"  ^  ^^  Department  from  N(- 

^^^^H  ^tf//  bra^ka,   and    cxperimentA  xhov 

^^^^P  PF  that    the    berries   are    poisoDoiiJ. 

\  B  No  oaseii  of  human  poisoning  harr 

been  reported. 

Till!  plants  of  either  of  Ibesp 
species  may  easily  be  killed  by  cutting  thorn  down  foofon  llil 
fruit  matures. 

BITTERSWEET. 

So&inMm  cfiilntmoni  L. 

Other  aames:  Woody  ni};htJ^bade;  nightshade  vine ;  stalT  vine ;  fenv 
twig;  tetonwort. 

DescriptioB  and  where  (ound. — A  climbing,  woody,  intmduced  perea* 
nial  3  to  6  *)r  S  fcfit  luKh.  with  thin  leaves,  the  lowermost  of  which  «f 
orate  or  hoart-shapod,  the  upper  more  or  less  spear-shaped.  Th* 
flowers  arc  purple,  the  fruit  red.  It  ripens  from  July  to  (Vt^iber  ami 
l^o^'cmber.    The  plant  thrives  best  and  is  common  along  brooks  aiul 

K 


Twi.  3*.— Sn«««w*Ml  (,  ffclmaa  ostiiBnwb).  on*- 
Uitrtl  DMniftl  ilic . 
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icM  from  Massachusetts  U)  Ohio,  l«is  common  elsewhere  in  dunip 
iind  from  Muinc  to  >jtirth  Cikrolina  and  to  Wtscoii»in  and  lilit^ouri. 
^oUono-as  property. — Tho  berry,  though  its  taste  is  not  Temttrbably 
reeablc,  is  somewhat  poisonous,  and  it  has  been  shown  that  an 
:t  of  the  leaves  is  modoratclv  &o. 


6VEEZEWEED. 

Hflmiuin  auhimnah  h. 

^Other  names:  Sneczeworl;  autumn  (iiicoztiwort;  autumn  sneezewped; 

rwewf  (S.  C);  awanip  sunflower;  fiUtie  sunflower.     (Fig.  24.) 

lescription  and  where  found. — A  smooth,  aiif^itliir.  branching  prr- 

lial,  1  to  :i  feet  high,  with  rather  thick  lance-shapo<l  leaves,  and  a 

ntunber  of  showy  y«llow  flowers  which  do  not  appear  unti] 

in.     It  grows  commonly  in  moist  groimii  from  Connecticut  to 

jan  and  lUinoiit,  and  southward  to  the  Gulf:  less  commonly 

northwestward  from  Louisiana  to  Oregon  and  Washington;  also  in 

Arizona.     It  Iiu-s  Ix't-n  found  at  an  altitude  of  6,000  feet  in  Xerada. 

Poisooona  character. — The  wholu  plant,  especially  the  flower,  is 

bitter  and  more  or  less  acrid  and  pungent.    Tho  powdered  plant 

ses  violent  sncozing  when  inhaled,  and  it  U  therefore  used  in 

dic-inc  to  produce  that  effect.     Sheep,  cattle,  and  horsei^  that  are 

fiuuiliar  vnth  the  plant  are  often  poisoned  by  it  when  driven  to 

lities  where  it  abounds.     As  a  rule,  these  animals  avoid  it,  but 

is  claimed   that   they  sometimes  devulup  a  tust«  fur  it  and  are 

|iHod  by  eating  it  in  largo  quantity.    Tho  poison  exists  principally 

the  flowers.     The  young  plants  appi-ur  to  be  only  very  slightly 

urous;  in  tho  mature  ones  the  amount  of  poison  varies  greatly 

m  in  tho  same  fleld. 

Symptoms. — The  Kymptoms,  as  determined  by  experiments  made  in 
ili^issippi  upon  ralves,  are  an  accelerated  pulse,  difliciilt  brt'atliing, 
?ring.  and  extreme  sensitiA'eness  to  the  touch.     In  fatal  cast's, 
ith  is  preceded  by  Hpawms  ami  con^TiIsions. 

SueezewecMi  may  i>e  be.tl  kept  in  che<:k  by  cultivating  the  ground  or 
mowing  the  plants  down  before  the  time  of  flowering. 
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LETTER  OF  TRA^^SMITTAL 


U.  S.  Department  of  Aqricultube, 

Office  of  Experiment  Stations, 
Washington,  D.  (7.,  November  J5,  1906. 
Sir  :  I  have  the  honor  to  transmit  herewith  an  article  on  sugar  aa 
food,  prepared  by  Mrs.  Mary  Hinman  Abel,  in  accordance  with  in- 
structions given  by  the  Director  of  this  Office. 

In  preparing  the  article  Mrs.  Abel  has  made  an  extended  study  of 
the  literature  of  the  subject  and  has  had  the  opportunity  of  discuss- 
ing doubtful  points  with  specialists  in  physiology  and  hygiene. 

The  work  of  the  Division  of  Chemistry  of  the  Department  haa 
heen  drawn  upon,  as  well  as  the  results  of  the  nutrition  investiga- 
tions conducted  under  the  direction  of  this  Office. 

The  relatively  small  number  of  definite  investigations  regarding 
the  food  value  of  sugar  which  have  been  found  is  a  matter  of  some 
Surprize.  There  are  a  number  of  points  concerning  the  actual  food 
talue  of  this  staple  article  of  diet  which  are  rather  matter  of  opinion' 
than  established  fact  This  emphasizes  the  need  of  experiments 
ftlong  these  lines. 

It  is  believed  that  this  article  is  a  useful  summary  of  available 
mformation  concerning  sugar  as  a  food,  and  its  publication  as  a 
Farmers'  Bulletin  is  therefore  respectfully  recommended.  In  re- 
vising the  bulletin  some  recently  published  data  have  been  sum- 
marized and  included. 

A.  C.  True, 
•  Director, 

Hon.  James  WIlson, 

Secretary  of  Agriculture. 
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The  pleasant  flaror  of  sugar,  together  witli  vrliot  TPft  now  know  o: 
its  nutritive  value,  will  nccoimt  for  its  great  popularity  as  a  food.  It 
may  nimowt  tw  said  thnt  people  ent  as  much  Rugnr  ns  thej*  can  get,  and 
tho  consumption  of  sugar  in  difforcnt  countries  is,  in  gpnernl,  propor- 
tional to  their  wealth. 

The  English-speaking  people  are  the  largest  consumers  of  sugar. 
In  \S9!>  Knglnnd  consumed  S4  pounds  per  capita  and  the  United 
States  G4  pounds,  altho  still  larger  amounts  are  said  to  be  consumed 
in  sugar-growing  districts,  lai^ly  in  the  form  of  tbe  ripe  cane.  Den- 
mark and  Switzerland  eonsumed  in  tlip  Knnie  year  45  pounds  [>er  ca]»- 
ita,  and  (lennany,  Fnina>,  and  MoUand  about  80  pounds.  Xmr  lh& 
end  of  the  ViA  are  Italy,  Greece,  and  Turkey,  with  a  cotutumptiou  of 
less  than  7  pounds  per  (capita.  The  ("onsuuiption  of  sugar  is  every* 
where  inmrasing.  Seven  to  eight  million  tons  are  used  annually  in 
the  diflferent  countries  of  the  world. 

CHZMICAL  COMPOSITION  OF  SUGAR. 

By  tho  term  **  sugar  "  as  here  used,  is  meant  cane  migar,  so  called  be- 
cansp  it  was  6rst  manufactured  from  tlte  sugar  cnne,  altho  it  \h  aliso 
found  in  the  juioe  of  a  ninitber  of  plants.  Besides  cane  sugar  there 
are  a  numlwr  of  other  sugiifs,  as  grape  sugar,  fniit  sugar,  and  milk 
sugar.  Con.-ddered  chemically,  all  sugars  are  carbohydrates:  that  is, 
bodies  composed  of  the  three  elements — carbon,  hydrogen,  aiul  oxy- 
gen—the oxygen  and  hydrogen  lining  in  the  same  proportion  as  in 
water,  which  is  made  up  of  two  alonm  of  hydix>gen  and  one  of  oxygen. 
The  principal  carlH)hydnitc.s  which  snrvi*  jis  hnnl  may  Iw  classified  as 
follows:  (I)  MonoMircliarids,  including  hexo«'s,  sudi  aa  glucose,  or 
grape  sugar,  and  levulose,  or  fruit  sugar,  madt*  up  of  0  aUmia  of  car- 
boa,  12  attmts  of  hydn)gen,  and  C  atoms  of  oxygi-u;  (2)  disaocbandSf 
such  as  cane  sugar  and  milk  sugar,  made  up  of  12  atoms  of  carbon^ 
SS  of  hydrogen,  and  11  of  oxygen,  and  (3)  polyKaccharida,  such  aa 
&tarch<?s.  made  up  of  C  utouis  of  trarlKin,  10  of  hydrogen,  and  .'j  of 
oxygen,  this  combinaiiou  being  repeated  an  unknown  numl)er  of 
tjme»4.  It  will  be  seen  thai  tlie  second  group  ia  twice  the  lirst  minus 
like  elenieuta  of  water,  and  that  the  tbii-d  is  the  aaiue  aa  the  fint  nuniu 
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Tuter.  When  by  chemical  means  wat^r  is  added  to  tti- 
it  is  KeparaU'd  into  Lwa  hexoses,  and  when  water  is  ui 
lo  group  8,  two  or  more  hesoaes  are  formed.  This  firocete  ui 
invLTsioD,  or  hydrolysis,  and  may  be  produced  ia  a  nuiotwrofi 
It  is  spoken  of  later.  It  will  be  »een  thai  eadt  ^roup  coatainsai 
l>er  of  differeiil  incitibei-s;  for  ^xiiinple^  grapv  sugar  and  fruit 
'iinv«  the  !iam»  oheniic-al  composition,  liii'i  does  not  mean  tbill 
'niT  ideutical  Vxltes.  Tlieir  diiTerence  in  properties  u  ei[diiBtdil 
Llie  ground  tlmt  ultho  they  contain  thu  same  kinds  of  eletneabi 
the  same  number  of  atoms,  the  atoms  arc  differently  grouped. 
must  not  be  confiwed  with  tlic  fact  that  the  same  sort  of 
Itc  obtained  from  widely  different  souroe-s;  thu.s.  grape  sugar  is] 
in  grape»i  and  other  fruits,  and  cane  sugar  is  found  in  the  jnkei 
sugar  cane,  beets,  carrots,  and  other  plants. 
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^P     In  nppeHmnco  pure  cane  sugar  eonsisls  of  a  mass  of  white  < 
^Tt  dissolves  easily  in  about  one-half  its  weight  of  cold  water . 
still  less  of  hot  water.    It  is  very  sweet  to  the  taste,  two  and  > 
times  as  sweet  as  grape  sugar. 

At  320'  F.,  which  is  considerably  above  the  boiling  poim  vi 
(212*  F.),  sugar  melts  into  a  oolorleaa  liquid  whicli  rapidly  ti^is' 
an  nniber  hue.     If  cooled  at  this  point  it  hardens  into  a  r\a3sj 
tran-sparenl  and  brittle,  called  *"  barley  Hugar."    If  heated  still 

Pit  browns,  becoming  less  sweet  and  taking  on  a  bitter  Qavor. 
browned  sugar  is  called  caramel.  01d-fa>'hioned  brown  sugnn 
itH  color  and  flavor,  in  part,  nl  Ica^t,  to  caritmel,  for,  as  ^iirsr 
formerly  made,  in  the  procR-ei  of  e»*a£ioratit«n  over  tlie  open  (irt : 
of  the  sugar  wa.s  caramelized,  or  half  burnt,  since  in  the  fioal 
the  mass  became  so  thick  that  it  could  not  move  aWtit  fredr 
exchange  heal,  and  the  layer  next  to  the  bottom  of  the  keftW 
raised  far  above  the  boiling  point 

CHABACTXBISTICS  OF  OTBXfi.  KIITDS  OF  SUOAK. 

As  alri'ady  stated,  Uiere  are  other  Hugar»  bendeB  cano  sugar, 
one  iiKwt  fn-<]uenlly  met  with  is  dextniw;.  or  grape  siieiir,  wbtdij 
much  less  sweet  (ban  cano  sugar  and  differ*  firom  it  chemically, 
may  be  9e«n  in  yellowish  gmins  in  the  raisin  and  in  fotiud  ta 
ijiiantilies  in  nfher  fruits.     Dextrosw  chiefly  occurs,  !■  ■  'ts\ 

resjilt  of  (he  change  known  as  inversion,  which  take-  ;  ii 

Migar,  starcli,  etc,  when  heated  in  a  solution  with  diJuir  acidi 
/hen   treated  in  sonie  other  way  to  induce  liydratjoii — i.  v..  at 
Ihein  to  unite  chemirftlly  with  water.    r«n«  sugar  in  Ibis  €«■■«<  sft 
up  into  a  mixture  of  dextrose  and  Ic^ndose.  known  as  **  invwt "  sag"'" 
Llie  c<Mnmercial  glucofw.  \»  d«xiTo««  mudv.  by  hydroltxing  flardi. 
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Doks  hare  often  observed  that  more  sugar  is  neoeaaary  in  swceton- 
■cid  fruits  if  it  13  heated  with  theui  from  the  first  tliau  if  it 
dded  when  the  cooking  is  completed.  It  hns  been  claimed  thnt 
is  becau:«  some  of  the  cane  sugar,  acted  on  by  the  he*t  and  acid, 
seen  chanf^  to  thotw  other  bodied  which  are  less  sweet  The 
rt  of  heat  and  Hci<L«(  in  *Mnv(>rtin^"  v^ne  nuf^r  has  conntanlly 
I  kept  in  view  in  thi>  manufacture  of  Hiigar.  By  th<>  slow  methodH 
lerly  in  u»«  on  the  siiffar  pUntatioiis  the  juice  of  the  cune  was 
idy  sour  when  the  boiling  bt^an,  and  tintt^:  ucids  in  the  prcwnce 
.eat  in%'erl<^l  niiicli  of  tlio  taitn  I'ugur,  and  the  mischief  wais 
ler  increuMHl  becausu  the  very  pre»cncc  of  glitcosc  or  of  caramel 

solution  of  can«  sugar  renders  the  crystallization  of  the  sugar 

difficult.  The  confoctioner  knows  that  if  ho  wishes  to  prevent 
noenlrale<l  solution  of  Kugar  from  cry!>t«llizing,  as  in  making 
adant ''  or  soft  filling  for  bimbons,  he  has  but  to  add  a  snail 
lortion  of  commercial  ghicot^. 

be  change  of  cane  sugar  in  solution  to  dextro(%  and  lerulose  is 
igfat  about  to  some  extent  by  the  action  of  heat,  even  when  no  acid 
resent.  U  is  also  caused  by  Iho  action  of  certain  fennenta,  tnicli  as 
irtin,  an  enzym  which  occurs  in  connection  with  yeast,  and  by 
tents  found  in  tlie  intestinal  tract 

IvooK.— The  liquid  glucose,  known  sometimes  as  mixing  glucose, 
fcctioner's  gluco?e,  or  com  sirup,  is  a  thick,  colorless  substance 
D  well  made,  and  is  prepared  )n  largo  quantities  by  incompletely 
rolizing  starch,  usually  by  boiling  with  dilute  hydrochloric  acid. 

decolorizing  and  evaporating  the  product.  Starch  sugar  or 
I  glneow  is  made  in  the  samn  way.  the  F^tarch  or  starrh-oanlnining 
ta.nce  being  hydroliied  until  thu  greater  part  of  it  is  converted 

dextrose.  It  is  marketed  in  two  f»^m^i.  "  anhydrous  starch  sii- 
**  and  "  hydrous  starcli  sugar,"  the  lattpr  conUining  the  larger 
rant  of  watej  of  crystal  I  izntion  and  being  known  aw  "  brewers' 
ir  "  when  it  contains  not  less  than  70  per  cent  dextroK  and  as 
I  sugar,"  "  climax,"  or  "  acme  sugar  "  when  Iho  dc-rtTose  content  is 

less  than  80  per  cent.  Altho  not  so  sweet  »»  cane  :^ug.1^,  pure 
torn  is  considered  to  be  a  perfectly  wholesome  compound  pos< 

of  a  definite  food  value,  (ihicose.  acoortling  ta  a  publication 
be  New  Hampsltire  State  board  of  health,  enters  to  a  greater  or 

extent  into  the  composition  of  practically  all  the  cheap  candy 

made.  It  is  agreed  that  this  form  of  sugar,  aside  from  its 
ipnesK,  is  much  better  adapted  for  certain  candy-making  pro- 
m  than  the  more  expensive  cane  sugar. 

Uk  lUKor. — Milk  sugar  is  another  important  sugar.  Milk  yields 
1  4  to  5  per  txMit  of  lhi.s  furm.  and  it  is  not  found  cLsowhuroi. 

said  to  ha  the  most  iligestihte  sugar  for  infants. 
)ncy. — Honey  as  stored  by  the  honeybee  was  lomtictV'g  l^TsVivi^^A"^ 
-  .\U  lO—OG  U 2 
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prii^  as  a  food  and  fla%'or.    This  is  less  the  cam  since  cane 
become  eo  choap  ami  plentiful.     In  Addition  to  very  small 
of  cone  sugnr.  honoy  liODsists  of  a  mixture  of  glucose  nnd 
(aboiil  37  fier  o«Dt  of  each).     Honey  also  cnntntns  water  and  a 
uuioiiiit  of  tninerai  matter.     It  owes  its  flavor  to  volatile  bodies  fo 
in  the  (lowers  from  which  it  is  obtained,  and  this  flavor  varies  i 
inf!  to  tlie  source  from  which  the  honey  is  pithcred,  that  from 
flowers   having   a   more   Agreeable   Haror  than   that    from 
Honey  has  been  used  from  the  earliest  tiniei^  and  i.t  fEQnenDjrj 
garded  as  wholflsome  in  modRmUf  iiniouiilfi.     Strained  honey  U 
frequently  ad<ih*>rntml  with  ci)mnit>n.-iat  gliietusp  ^-irtlp  and  other 
terials.     ^Vhile  there  is  no  reason  for  awiiimiiig  that  thf^  mfluti 
tiired  ff  I  Ill-OS)!,  if  prupurly  pn-|Mirnd,  is  more  harmful  (han  the  gh 
found  iu  fruits,  it  in  a  cheaper  article,  and  tlic  fniud  L-oiisisti;  in 
ing  a  low-cost  article  under  a  fal«  name  for  a  High  price. 

Japanese  ame, — In  Japan  a  sweet  material  citlled  amc  has  been  : 
sini-i*  early  limes  fmni  glutinous  ricit  or  glutinous  millet,  mmc 
from  common  rice  and  rareiy  from  Indian  com  or  sweet  potat 
convening  the  starch  they  contain   into  maltose  by   the  action  I 
diastase.     Mall  or  sprouted  barley  is  generally  used  to  fumirfi 
ferment.    The  cleaned  grain  or  other  material*  is  soaked  in 
and  steamed  nntil  the  starch  grains  are  broken  open  and  easily  ae 
sible  to  the  ferment.     Powdered  malt  and  watej-  in  pru])er  prof 
tion  ai-e  added,  and  in  six  ur  eight  hour«  tlie  diastase  oonTcrts 
starch  very  largely  into  dextrin  add  maltose.    The  liqnid  is 
filtered  and  evaporated  to  the  desired  consistency,  which  rariM 
cording  to  the  season.    One  of  the  forms  is  a  dense,  clear,  light- 
ered amber  liquid  not  unlike  tlie  best  commercial  glucose  in  somaj 
its  physical  proportiea    Another  form  is  hard  nnd  not  unlike 
candy.     Ame  has  benn  man u fact ii red  in  Japan  for  the  last  two 
sand  years,  and  long  before  liugar  was  known  it  was  a  favorite 
ing  for  articles  of  food.     Kven  at  the  present  time  it  is  <»mect 
u^ed  in  place  of  sugar  in  cooking  and  is  also  a  ^vorite  food  adjl 
for  invalids. 

Malt  ingan. — Several  so-called  malt  preparations,  some  of 
thick  like  sirup  and  others  more  of  the  consistency  of  candy,  at 
the  market  iu  this  country  at  the  present  time,  and  if  theee 
to  name  they  are  doubtless  similar  to  the  Japanese  ame  in 
mnnufacture  and  composition. 

01yc<^:«n. — Qlycogcn  is  a  carbohydrate  having  the  same 
oomi>osition  as  starch.     It  has,  however,  different  chemical  pr 
[ties.    Glycogen  is  found  in  small  amounts  in  muscular  tiasae, 
lore  abundantly  in  the  liver,  where  it  may  exist,  indeed,  in  col 

ih!e  quantity.     It  ser^-es  on  important  function  in  nutrilioo, 
by  tlie  animal  body  as  a  resccv«  material. 
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arin  is  an  extremely  sweet  material,  which  is  raainifactured 

<iuaiitities.     It  is,  however,  not  a  sugar,  but  is  of  iiti  entirely 

irent  chemic^  structure,  buing  a  benzene  compound  and  not  a 
ibydrate.  Uolike  sugar,  saccharin  is  not  broken  down  and  util- 
by  the  body,  and  so  is  nut  n>gar(1(>d  hh  a  food.  There  are  diffcr- 
I  of  upintoii  as  to  whethi-r  it  is  harmful  or  not  in  stnull  qtinntltlcs, 
nil  coix-eile  that  its  us<-  by  [lersons  in  health  is  neither  neci'ssiiry 
desirable.  This  drug  is  qnite  commonly  prpscrilied  in  cases  of 
Ktc»  to  witisfy  (ho  craving  for  sweets,  ns  it  is  lirlievecl  1o  l»e  less 
tuful  in  such  cu-suk  tlian  the  sugar  which  it  replaces.  It  is  so 
sneelv  sweet  that  only  a  very  small  quantity  is  required  to  flavor 
eiy  Inrfje  quantity  of  food.  The  use  of  saccharin  in  canned  ^ege- 
les  and  fruits,  in  bakers*  goods,  and  in  similar  ways  in  the  place 
.11  or  part  of  the  sugar  is  justly  considered  to  be  an  adulteration, 
riiere  arc  a  number  of  other  compounds  which,  like  saccharin, 
very  isweot  tiuite,  but  which  arc  not  in  any  sena;  sugars  and  of 
i«  Af>  foods.  Generally  speaking,  they  are  of  interest  only  to 
miiit  and  phj'sician. 
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le  sugar,  sucrose,  or  simply  sugar,  as  it  is  known  to  commerce 

in  the  household,  exists  dissolved  in  many  wgetuhtc  juices.     It  is 

in  the  stems  and  roots  of  all  the  grasses,  especially  in  the  sugar 

id  sorghum;  in  fleshy  roots,  as  the  beet,  carrot,  turnip,  and 

Ipotato;  in  the  sap  of  trees,  as  the  date  palm  and  sttgar  mnple; 

klinoKt  all  jjwect  fniit^t,  and  in  the  nectar  of  flowers;  but  in  only 

of  these  is  the  proportion  of  cane  sugar  large  enough  to  make 

Stable  its  »«paration  from  the  other  substances  which  these  juices 

I  in  solution. 

manufacture  of  sugar  as  at  present  known  k  an  art  thai  has 

biped  from  crude  beginnings.    Sugar  is  a  staple  article  of  food, 

as  is  bread  or  meat,  but  few  people  realize  that,  unhke  moat  and 

idf  it  has  been  a  staple  food  for  but  a  few  generationa    Only, 

1,  in  the  last  half  century  has  it  been  produced  in  such  Quantities 

Ht  such  a  price  as  to  bring  it  within  the  reach  of  all  claases  of 

TS£  8TT0AB  CAJTE. 

[thcalj^Tbe  mgar  cane  is  a  gigiLutic  jointed  grass  {Saccharun^ 

im),  native  in  eastern  India  and  China,  numerous  varieties 

rhich  are  now  grown  in  the  tropical  and  subtropical  regions  of 

hemispheres.     Sugar  from  the  .sugar  caoie  was  probably  known 

lina  two  thousand  years  before  it  was  used  in  E\ic(j\Vi.    ViV^xv. 

chants  l>egan  ui  trade  in  the  Indies  it  was  Vn-uugUt  vidi4i,««i.T^  -w'vOcx 
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spioGs  and  perfoiaes  and  other  rare  and  oostly  merchiDdu 
van  iif«t-(t  for  u  lung  time  exclu^ivulv  in  tlio  ptvpnrutini)  nf  a 
All  old  Silking  to  express  the  loss  of  sonietliing  very  tasa 
"  Ijikp  un  apotlircary  witlioul  suptr."  GpM-'k  phy.sii-iana  »fi 
turics  befoi^  (h^  Christian  era  speak  of  sugar  under  tbr 
:"  Indian  salt.'*  It  vns  called  '^  honey  made  from  reeds,"  ant 
be  "  like  gum,  white  and  britllc."  But  not  until  the  mifUlt' 
Euro|>(!ans  have  any  clear  idea  of  its  origin.  It  wn^  confoHH 
manna  or  was  thought  to  exude  from  iKe  st«m  of  a  plant, 
dried  into  a  kind  of  gum.  When  in  the  fourlocnth  or  fifK* 
tury  the  sugar  cane  from  India  was  cultivated  in  nonlii-ni  A 
Use  of  sugar  greatly  increased,  and,  as  its  culUire  was  extMi>l 
Ticwly  discovered  Canary  Islands  and  later  to  the  W«t4  Iff 
Brazil,  it  becniiie  a  common  article  of  food  among  thf  ^ 
in  1598  Hentzer,  a  German  traveler,  thus  describes  Quctv  I! 
then  65  years  of  age:  "  Her  nose  is  a  little  hooked,  her  lip 
and  her  leeth  black,  a  defect  the  English  S4>em  subjcvt  lo  fi 
great  use  of  sugar."  By  raanr  the  new  food  wa.>i  still  regal 
suspicion.  It  was  said  lo  Ik  very  heating,  to  Iw  bad  for  t 
and  even  lo  cau£c  apoplexy.  Honey  wiu  thoughl  to  b>?  luui 
some,  because  more  natural  than  the  "  products  of  forced  ia 


THE  SUQAJt  BEET. 


Hiatorieal. — The  sugar  coniiuined  in  this  and  other  coo&ti 
laoii  was  nearly  all  derived  from  the  sugar  cano,  but  at  th 
time  two-thirdu  of  ttie  sugar  crop  ia  from  the  siigu:  beet. 
lM6.'i  and  1KH3  Germany,  oiin  of  Uie  lending  heet-sagsr-p 
countries,  increaited  its  output  XiH  [Mr  ouit.  It  would  Q 
senmed  increxlible  that  the  kitf;hen  garden  ^oiild  funiitib  i 
the  **  noble  plant"  that  bad  made  the  fortunes  uf  SpK 
Engli^i  colonies,  but  the  cultivation  of  the  beet  has  in  uneg 
8hifte<l  the  center  of  the  sugar  industry  from  the  Tropic  td  < 
perate  2one.  This  growth  has  been  fo^^cred  by  strangC'  ^ 
m  the  fortunes  of  nations,  as  the  comnioruini  wnliarr"«  »i 
bounties  of  the  Napoleonic  wars  ntid  by  the  emancip  i: 
in  the  Briti^tli  ooloni^s.  giving,  as  it  did,  a  tfmpcimry  di«c 
growth  uf  ilie  cane:  but  the  n^al  creatorx  of  thi-  mtw  iatlns 
men  of  scientific  training  who  solved  certain  botanical  anil 

i        prohlem.s.     The  inanufHcture  of  sugar  is  now  a  chemical  iod 

^  much  Its  is  tanning  and  dyeing. 

P      Mar^^raf,  a  chcmigt  of  Berlin,  first  ditvovered  in  174T  ife 
with  other  fleshy  roots,  contained  cryslallizable  sugar  idead 

I  that  of  the  sugar  cane.  In  1799  Mnrggrafi;  pupil,  .\chini, 
the  subject  before  the  French  Academy,  ami  in  IBOl  erected 
manufactory  (or  beel,  aig«.T.    V\e  ^\i,  wvauu  faetared  it  on  hi« 
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and  presented  loovcs  of  rt'liunl  brnt  sugar  to  Frederick  Wll- 
I,  of  I'niK^ia,  as  eiirl^'  as  1797,  but  tbe  2  tu  3  per  txiiL  of  sugar 
be  extracted  bv  Dm  nu^thnds  tlicti  in  tise  vtaa  too  ^ilullIl  for 
,1  success.    A  new  t^limiilus  was  given  by  the  sugar  b'imiti« 
eon  in  18(H>,  and  methods  wore  rapidly  improved,  esjMJcially 
\cv.    Two  gn-at  difficuUies  wei-e  s-till  to  be  met;  the  ptTcentflg^j 
Ljgar  pre»unt  in  the  beet  was  small  {&  per  cent),  and  it  was  m| 
Bd  with  frruat  difficulty  from  the  many  nonsiigar  conatituenks 
of  them  uc-rid  and  of  verv  unpleasant  taste.     ScienoL^  now  (!ami 
rescue,  und  u  Ikh'I  wu^i  graduiiily  developed  Imviug  u  larger  pcr-^ 
of  sugar  and  a  smaller  percentage  of  the  imdcsirablc  impuri- 
iarber  says  that  in  1830  18  Ions  of  Iwct  root  were  nccessnrj'  to 
1  ton  of  sugar;  in  1H50  this  quantity  was  reduced  to  l.t-S;  ir 
12.7  tons,  and   in  1889  to  9.25  tons.     Prom  5  per  cent  of 
'as  found  by  Marggraf  Ihe  siignr  biret  of  good  quality  now  con- 
iri  per  cent  and  more,  12  per  cent  being  wmsidered  necessary  for 
le  manufacture. 


THE   SVOAB   BICAPI3. 

jumfactnre, — The  ifugar  maple  of  North  America  is  also  a  source 
tucxu!^',  the  trees  being  tapt  in  the  early  spring  tu  ubtaiii  Uiv 
ma  it  flows  upward.  The  £ap  was  formerly  simply  boiled  down  in 
ft  kctilcij  and  used  an  inolai^seH,  or  the  evaporatioD  was  continued 
1  the  ^ugor  crj'stallized  and  the  brown  maple  sugar  was  Dblained. 
1  ^llons  of  sap  yielded  idmut  1  pound  of  sugar.  Improvements 
M  procesi  have  lie«n  devised.  The  sugar  is  now  made  more  oaaily 
"qoickly  by  the  u<e  of  evaporating  jwns,  etc.  Maple  sugar  or 
comma iid:>  a  higher  price  titan  whiU-  sugar  from  the  beet  or  cuiic 
now  used  as  a  luxury  becJiuse  of  its  ngreeable  Havor,  allho  il  i^ 
an  artiete  of  regular  diet  in  Lower  Cfliiada,  as  it  was  formerly 
g  the  farmers  of  .Vi?w  Kneland  nnd  other  regions. 
irding  to  figures  obtained  from  the  ivport  of  the  tJnitcd  Stales 
for  1900,  the  total  quantity  of  maple  fcUgiir  prmiured  in  IhiH 
in  1899  wai«  11,!)'2S,770  pounds  and  the  tolul  amount  »l 
eirup  was  3,05G,611  gallons 

is  conn€<:tion  It  is  of  interest  to  quote  a  parugi-iiph  from  a  Ixmk 
:(en  by  the  eminent  Robert  Boyle  and  printed  at  Oxford  in  l'>63: 

l«  In  mxac  parU  of  New  Knjilaad  a  kind  of  tree    •     *     -     wttum'  Juice 
mwfm  out  or  ItK  liiclHtiMM,  If  It  lie  (leruillled  nluwlf  lo  i-xliulo  nway  ttiff 
MloiiB  moisture,  dotb  conceal  Itito  a  sweet  ami  saccbariuo  .-julnitutice.  nod 
waa  ronflnued  to  lac  bjr  tliu  ucenl  of  the  Ereat  uail  popaloiM  cotony  of 


Icftne  and  sugar  Iteet  are,  however,  the  only  im|>ortant  sources 
(sucrose).     Of  the  worhPs  crop  of  13,957.300  Um-^  m  \\W'i»-ft, 
tons  were  miide  from  cane  and  7,2ti6,20tt  lon*i  irum  ^WViw**- 
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The  methods  axd  in  (he  m&nnfActiire  of  sugar  are  «II 
separating  the  sugar  from  the  other  const itueiit^t  «f  lbri««.! 
word,  the  juice  conlaininf;  the  suji^r  is  oxpres-t  err  extnrW 
th«  cane,  beet,  etc.,  trt'ftted  (o  remove  the  nonsavchahn 
which  prevent  crystallization,  «viiporat*>d  in  «  vacuuoi 
™gar  cry  stall  ir-ed.  and  the  crystal;*  ^)p«r»ted  from  Ui# 
centrifugals  The  sugar  thus  obtained,  knonrii  as  "-rair 
tftins  impurities  from  which  it  fe  wpaniied  by  the  pr 
fining.  The  methmls  of  iimiiufHcliirinff  sugar  hare 
in  *  previous  bulletin  of  tbiK  series," 

The  average  composition  of  raw  nigar  from  a  niuntMin 
flonroes  is  as  follows: 

Avarvff*  oomfKwdfon  of  niic  «iifar. 


SMiioe  (rom  irtitch  obtalMd, 


8iJ|tnr  rkoM . 
Boiwhuin..,. 

M«ri« 

FUiu 

llkldc 


Witt«r. 


Ckui* 


nrMML 


Raw  cane  sugar  from  these  various  sourcus  take.-i  nn  in 
the  character  of  the  impurities  from  which  it  ha«  not  yrt  t«« 
Thus  the  raw  product  of  the  ^ugar  cxne  and  sugar  maple  v 
in  flavor,  thai  of  tlie  t>eet  acrid  an<i  disagrei'able;  the  r«v  p*^ 
or  jaggsry  !>;  of  low  Kweetening  powpr,  l^ecnuse  of  tlie  It 
of  invert  sugar  (dexlro?*!  and  levulusc,  ser  p.  8)    that 
from  fvruu'^ntation  aud  too  high  a  degree  of  heat  usc<d  in 
it,  whili:  raw  sorgimm  and  ulai}u^  sugar  has  e«cU  tbL*  d 
taste  of  its  sirup.    From  all  these  raw  ^ugar^  the  pure  caoe 
snoohnro^,  ns  known  to  the  chemist,  cjin  be  crystallized  oat. 
every  case  the  sugar  l&  identical  in  chemienl  i^ompo^tioa, 
ance,  and  properties.     By  no  chemical   test  coii    purv 
saccharose  or  '^cane  sugar"  from  the^e  different  .snuma  be 
guisiied.     There  is  a  |KipiiIar  impression  to  the  contrary, 
and  it  is  often  asserted  tliat  beet  sugar  has  la*»  swet-Ji-ni 
f      that  fruits  preserved  with  it  do  not  keep  as  well,  but  this 
I      true  of  specimens  that  hare  been  imperfectly  purifiod. 
I         UethodK  of  refining  raw  sugar  have  been  so  Unproved 
I     lew  years  tliat  it  may  bo  truly  said  that  few  food  ^ub^ 

L 


•  IT.  8.  rtept  Agt.,  rarmert'  Bol.  52.    The  DlrHrton  of  rhMnUny  ^ ' 
lartmeiit  hna  IhbuhI  n  iiiiiiiti<T  of  liultetltw  oMiceniluic  tlut  nuuiiifMlBn  ' | 
CMm  ffilgnr  vnne.  soTctaum.  una  swffa  beeta. 
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'.pure  chemically  as  the  bent  gniutitnted  or  lump  8tignr.    iilytba 

'suKnr  In.  MS  n  rii1i>,  rli«ml<;«l)y  puro.     II  Ik  |)riibably,  ti)il69«l.  ttw  piirvnt 
ubataacOH  ia  (^>aimerce,  aad  »  Hrgc  <)tiaQti(j  may  bv  burnt  u;f  wlUiout 
a   trutw   (>r  nltroicrn   iitid   without   leavlnx   aojr    realdav.    Tbe   ddIj 
at  iiiny  !>!.■  Iiiipim-  on-  tlii-  raw  Hu^arH. 

Iteration  of  nigar.~-Out  of  500  ^tnples  of  sugar  exflinined  mv- 

ITS  ago  by  the  Bureau  of  Chemistry  of  this  l)c|>artuient  *  not 

}em  found  tn  he  Adulterated.     The  present  low  price  of  cane 

t protects  it  from  »udi  attempts. 
lore  recent  publication  of  the  Bureau  of  Chemistry*  statea 
igaK  ns  a  class,  both  the  high  and  low  grades  as  found  on  the 
cet,  are  practically  free  from  adiiltemttoiu  During  recent  yewrs, 
fver.  it  is  pointed  out,  a  prochict  hns  been  offered  for  sale  to  a 
.ed  extent  which  consists  of  a  mixture  of  tiine  sugur  with  filarch 
x-  (glucose)  and  saccharin,  the  latt«r  being  an  artificial  sweet- 
g  material  derived  from  coal  tur. 

ber«  in  a  ]H>ptilnr  belief  that  granulated  »ugar  in  often  adulleraled 
ft.  white  sand  or  finoly  ground  ruck  and  thai  pulverized  sugar  is 
fcuonlv  adulterated  with  staix-h  or  lime  dust.    Cases  of  such  adul- 

m 

tion,  however,  have  never  been  found  by  the  Bunsan  of  Chem- 
•",  and  so  it  may  ttafcly  be  said  that  they  occur  rarely,  if  at  nil. 
ft  a  Very  sim|)le  matter  to  teat  ^gar  for  the  presence  of  mih-Ii 
trials  if  tboir  presence  is  saspoctcd.  Sugar  is  Madily  soluble 
'"ater,  and  the  snnd  and  minenil  iidiilterants  ni-e  insoluble.  If 
Donful  of  sugar  is  addexl  to  a  glass  of  water  and  stirred,  it  will 
Ealetety  diswlve,  white  any  sand  or  similar  material  will  remain 
ssolved.  If  the  water  is  warm,  the  sugar  will  dissolve  more 
kJy  than  otlierwise,  and  care  mu?t  l»e  taken  to  continue  the  stir- 
for  considerable  time,  as  some  of  the  very  dr>'  crystalline  sugars 
plve  rather  slowly. 

FOOD  VALUE  OF  STTOAR. 

chief  practical  interest  lien  in  the  use  made  of  sugar  in  the 

organism^  or  its  food  value.     Within  certain  limits  we  cvn 

sugar  as  the  equivalent  of  starch  that  has  been  digested  uud 

[ready  for  absorption.    A  mealy  boiled  potato  or  a  lump  of 

fc-y  Kiarch  is,  in  fact,  vei-j-  newr  akin  to  a  lump  of  ^ugar;  and  the 

lik(!  :iU  fonuH  of  starchy  f<MMl,  muHt  Ih-  Lurm^l  inlxi  n  kind 

;iir  by  the  (ligestive  juicvs  before  it  can  be  absorlied  as  food 

le  Mystciii. 

he  .stii)enu*nt  is  commonly  made  that  the  food  enlen  by  the  aver- 
adult  is  at  IcaM  one-half  of  ves;ctablo  origin,  and  analy.ses  show 

•  D.  fl.  Dejit.  Acr..  Division  of  Clieml»ti7  Bui.  la.  pt.  ft. 
>  a.  a  Uept  AgT..  Bureau  of  OUeniUtry  Bui.  UXl. 
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that  the  nutriente  of  vegeuble  foods  nre  nry  largdj  stan 
avcrngc  of  87  dietary  studies  made  in  the  ntiited  Siaia>slwv 
cent  animal  food  and  5fj  per  cent  regetsble  fcKxL  Suaitji  I 
a  considerable  part  of  the  heat  and  mascuJar  power  of  th 
Thei-cfore  starch  or  any  food  that  will  scrre  the  same  piupt 
great  importance. 

To  iindcrstMiicI  Uiis  better  we  must  follow  tb6  ooum 
digestion,  li^'heii  Ktardiy  food,  as  a  morneJ  of  boiled  p 
(Hkeii  into  tlx*  nioulh  it  i.s  at  niioe  neted  nn  hy  n  fomienl 
in  the  Kuliva,  uiid  t)ii.s  uction  is  i-untiuufd  l>y  »  ferment  rrtdi 
the  intestines.  It  15  broken  up  into  simpler  chemKal 
ftnd  it  finally  rparhes  the  blood  ajid  miisclea  as  dcslrosr,  a 
sugar  which  can  be  burned  to  yield  heal  and  musculor  cfiergjr. 
nn  excess  of  carbohydrates  (sugar  or  starch)  is  oottsunwd. 
trose  in  the  digestive  tract  is  converted  in  the  liVer  to  f^yer 
KtorMl  until  reqiiirt'd,  being  then,  It  li^  believed,  reconnr 
dextrose.  More  complex  changes  may  take  pluoe  whidl 
cnrbohydutfs  consumed  in  excess  into  fat,  whidi  is  also  do 
rcecrvc  material.  ^ 

stassnoN  of  suqab.  ^H 

If  a  solution  of  cane  sugar  be  injeclwl  into  the  bloodTi 
out  by  the  kidneys  unchanged,  showing  that  it  is  not  £ 
assimilation.  The  change  luvded,  however,  is  slight  compai 
that  required  for  the  digestion  of  starch;  it  is  "  inrer 
changed  into  tlie  simpler  siugars  as  already  <lesci-ibej(  1 
change  is  brought  about  in  the  digestive  tract  by  the  an 
enzynis  or  feniients  of  whose  nature  we  know  little.  Wl 
changed  into  the  simpler  sugars  its  function  in  liie  body  a 
to  that  of  starch  after  it  has  reached  the  analogous  stage  in 

At  the  Minnesota  Experiment  Stntion  the  digt-alibility  « 
was  studied  with  healthy  men,  5  ounces  per  day  l»cing  wn 
part  of  a  .'dimple  niixtdiel.  The  sugar  showed  a  high  di^i^^tibi 
per  cent  of  its  total  Piifrgy  lieing  avnilable  Ui  Uie  iMxty,  ou  ui 
In  general  it.  increasetl  the  uvailabV  energy  of  the  whole  1 
per  cent  and  did  not  affect  the  digestibility  of  the  foods  wit 
it  waji  combined.  The  protein  of  the  nitiDn  was  more  eocou 
used  than  conimouly,  the  nitrogi^n  n-tention  being  incr«UM 
cent.  It  was  pointed  out  in  discussing  these  cspcriuents  ifa 
value  of  5^t)gnr  in  a  ration  depends  upon  its  jndicious  UM 
.bination  with  other  foods,^ 

SUQAB  AS  A  FOOD   FOB  XUSCOXJJt  WOJtK- 

Food  must  supply  enough  protein  or  nitrogeuoiia  insterial 
fonnuliou  and  I'epitir  of  tissue  and  for  ceilnin  other  Uf«B  in 
and  ill  addition  su&cien\.  n\lro^n*free  malarial  to  maka  op 

»3 


quinni  itmount  of  energy  nooeisurY  for  h«itL  and  museul»r  work. 
Nitrogipn-fpeie  material  ooiisisls  of  fHt  mid  cnrbohydrnt^s.  In  the 
Dniiimry  iHeL  llii-  rp-lutive  RiiioiinL  of  fat  and  cnrtKiliyd rates  is  ususlly 
r^iilatiKl  by  ]>ei>»iiial  profei-ence.  Fat  will  fiirtiiHli  two  and  one- 
foiirlh  times  as  much  riicrgy  ax  utrlmliyd rates.  I'alciii^  awouiil  of 
JiiN  fart  it  is  immaterial  on  (heorptical  ^Txiiinds  which  of  these 
ButrientH  supplies  iJie  iieccssnry  energy,  altho  this  is,  however,  not  the 
iHSe  from  the  standpoint  of  hy^ene. 

Tht>  main  function  of  »ii^ar  ns  found  in  the  blood,  whether  re- 
sulting from  lliv  dige-slion  of  sugar  or  of  starch,  is  believed  to  be  the 
production  of  heat  and  energy.  The  pnxif  has  been  amply  fiirnr<<hed 
by^  Rxprriuipnt.  liy  ingrniuus  device?!  the  blood  going  lo  and  from  a 
tliu«clii  of  a  living  animal  may  bo  analyzed,  and  it  is  thiin  .shown  that 
more  blood  traverMCK  nu  active  or  working  mtiHcIe  and  more  sugar 
distipiwfti-s  from  it  llian  is  the  case  with  a  muscle  at  rest. 

The  f|iiestion  naturally  arises,  How  does  the  sugar  of  our  food 
differ  from  starch  ns  e  source  of  muscle  powerl  The  fact  that  we 
have  in  this  manufactured  article  practically  the  same  substance  as 
that  which  results  from  the  digestion  of  starch  as  found  in  vegetable 
foods  at  onoe  suggests  its  substitution  for  starch  to  the  advsntnge  of 
h«  system,  since  it  does  not  bunlen  the  digestive  tract  and  less  force 
s  required  for  Its  digestion.  To  decide  this  question  much  careful 
Inboratory  w<irk  lias  been  carried  on  .since  1893,  when  Mosso,  an 
Xtiiliun  investigator,  first  examined  tlte  iiifluenoe  of  cane  sugar  in 
lesteiiing  fatigue.  This  he  did  by  the  use  of  the  ergograph,  an  ia- 
ctrument  devised  by  him  for  testing  the  work  done  by  certain  tniis- 
cIps  of  till-  hand.  lie  found,  as  n  rL-Kult,  that  sugar  in  the  U>od.  m  not 
oo  great  quuntitics  and  not  too  concentrated,  lessens  or  delays  fatigue' 
ftnd  increases  working  power. 

Frof.  Vaiighan  Harley  continued  these  experiments  in  Mosso's 
Uboralury,  using  much  lai"ger  quantities  of  i^ugar,  with  the  re-suJt 
that  the  amount  of  muscle  work  was  greatly  increased  by  it.  He 
,piire<l  the  work  he  could  d(i  in  lHt>nty-four  bourn  fasling  witli 
t  he  could  do  when  taking  500  grams  {17.5  ounces)  of  sugur  dis- 
eolved  in  pure  water,  and  found  that  on  the  sugar  day  he  could  do  61 
to  "C  per  cent  more  work,  or  almost  as  much  as  on  n  full  ordinary 
diet.  When  !)  ounc<^  of  sugar  were  added  to  the  ordinary  diet  or  to 
a  nii-ugcr  diet,  the  gain  in  muscle  power  was  also  considerable.  The 
effect,  iiltho  felt  oni;-half  hour  after  eating,  was  at  its  height  in  two 
ihours.  Very  intt^resting  alst)  was  the  effect  of  sugar  in  delaying  the 
natural  coming  on  of  fatigue,  which  has  l>een  fotmd  to  occur  Iwtweon 
5  and  7  p.  in.  Tf  3  nr  4  oun«?*?  of  sugar  were  taken  a  short  time 
before  this  hour,  the  ordinary  fatigue  did  not  appe-sr  and  work  went 
on  as  usual. 
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The  following  y«ar  Doctor  Laiigeffi«y«r,  working  under  tho  direc- 
tion of  I*rofeesor  Stocbvis,  of  iVmst«rdain,  rep«a(«d  these  experiiiwiiia 
with  great  can*  ou  several  tlifffront  ix'rsons,  iJie  work  extetiding  over 
a  period  of  i;ight  weeks.  Tlie  ergograph,  wliich  recorded  tiiu  ainonot 
of  work  doue,  wa»  concealed  from  the  person  using  it  in  order  chat 
be  iiiigbt  not  iiiiconscioUKly  influence  the  rf.siilt,  it  caution  not  obserred 
in  Mosso'ii  laboratory.  Doctor  Langemeycr  obtained  only  aeg«tin 
results  as  to  the  effect  of  sugar  on  muscle  ivork ;  an  incrooso  of  muiclG 
power  oocurrt'd  as  often  when  no  sugar  was  taken,  or  after  a  diort 
rest,  or  after  taking  a  drink  of  water. 

At  about  the  same  time  the  Prussian  war  oftice  authorized  a  lest 
of  Professor  Mosso's  reftiiltft;  the  work  was  imdertsken  Uv  Doctor 
Schumbei'^  in  Professor  Zuntz's  laboratorj'  in  IV-rlin,  ftnd  tiie  result 
was  publislied  February,  1S98L  The  erg«^apb  was  used  in  this  case 
also,  and  tlu'  subjeet  of  tho  experiment,  who  was  entirely  ignorant  of 
its  nature,  was  given  daily,  in  addition  to  Itis  other  food,  200  grams 
of  a  sweet  fluid,  which  on  certain  days  was  a  solution  of  30  grains  o( 
sugar  and  on  other  days  was  wiiler  niade  equally  sweet  with  dulcin, 
a  sweet-ta:3tiiig  chemical  having  no  food  value.  By  this  precauti>ui 
it  was  hoped  to  eliminate  the  influence  which  may  have  affected  tha 
results  of  Mosso  and  his  pupils,  even  agaioit  their  will.  The  resuUs 
seemed  at  first  to  corroborate  those  of  the  Ajnerican  laboratory,  and 
thus  to  deny  any  inuiiediate  effect  of  sugar  in  iucreasinff  muscle  pow«r. 
When,  however,  the  subject  of  the  cxf>eriment  jjerfornied  souu-  VL-rjr 
o::hausting  work,  as  with  a  lathe,  before  beginning  on  Iho  ergiigr.iph, 
tlic  difference  in  the  effect  of  dulcin  and  sugar  became  very  apparent, 
the  sugnr  restoring  to  some  extent  the  efficiency  of  the  lirecl  musvle, 
while  dull-in  did  not.  The  explauatiou  given  was  that  a  little  more 
or  less  sugar  in  the  blood  was  of  no  consequence  in  ordinary  exertion, 
but  it  was  nthem'ise  when  the  stigar  stored  up  in  the  muscles  was 
hcAvily  drawn  upon  by  exhausting  labor.  At  such  a  time  tiie  rapid- 
ity with  which  sugar  is  digested  and  absorbed  proves  a  gnat  ad- 
vantage. 

In  effect  DcKrtor  Schumberg  says:  "The  practical  conclusion  t^i  be 
drawn  Is  that  sugar  in  small  doses  is  well  adapted  to  help  men  to  ptx- 
form  c.\tranr«Unarj'  mu.scular  labor."  He  advises  practical  tests  of 
his  results  on  a  large  scale  in  which  small  amountci  of  tAigor  in  Mnue 
refrp--^hing  drink,  as  lemonade,  will  bo  given  to  men  6ftoi-n  or  Iwnity 
miniiies  In-fore  they  begin  a  piece  of  very  hard  work  or  at  the  first 
signs  of  exhaustion.  If  (he  sugar  is  to  be  taken  in  solid  funn  he 
rocommtnds  chocolBte  as  the  best  medium.  The  application  of  tht-w 
rosults  to  Iho  food  of  soldiers  who  may  be  called  upon  for  exti-aortli- 
nary  eatertion  in  marchitig  or  fighting  is  very  evident. 

KoUowiug  on  this  work  of  Schumberg's  came  a  practical  Utet  made 
vitJi  soldiers  of  the  tierman  armv  during  the  autumn  mancovcrs.  tb« 


obeeTTBtioo  PxCMidinif  orer  tiurty-«iglit  days.  A  numcS^^mwi  wt-nt 
giveTi  10  luiiijn  iTO  grsni^,  or  sbottt  oiiv-^ixlh  (Knind)  of  Migar  tlniU' 
And  wer?  oimpartH]  in  vsrioua  frays  ifith  men  p«rfortninf:  the  same 
■mount  of  work  in  mari^ing  and  drilling,  but  whoi%  food  containod 
Uul«  or  nu  sugar.  Tbe  rv^^ulu  weiv  in  t^vvry  wiiv  to  the  ndvHiitug*^  nf 
the  uen  utting  •tugar.  Tlie  sugar  van  relisiied  during  tJie  who1«  linu'- 
On  long  nian-Ii«s  il  api)*as«d  Inmgvr  mid  miiigatod  ihirsi ;  s  feeling 
of  ii'frcshinent  followf-ti,  whirh  lii-Iix-d  Ihu  titi-d  uiau  on  hia  way.  mid 
noDi)  uf  the  soldier^  ullowed  siigiir  weru  at  auy  time  overcome  by  ex- 
haustion. It  was  found  that  both  their  pul^  rate  and  breathing  wero 
lees  affected  by  exenion  thnn  wa.s  tht  cas«  with  ih«  nion  cons^niuiiig  no 
«ignr.  On  the  hmsU  of  these  results  the  miliUiry  surgoon  making  tlio 
investigatioD  recommended  that  the  sugur  nilJon  for  H)Idier»  be  raised 
to  CO  grums  daily,  and  that  ic  be  furnished  as  sugar  for  coffw!  and  in 
sweetened  food,  preserres,  or  honey.  It  was  recommendi-d,  fiirtluT, 
that  ijugar  bt?  mtpplied  to  prisons  hospital^  and  :ihip-s,  it^  fine  kwptng 
qualitifls  and  condensed  fomi  making  it  tvsp^ially  viiliiabli'  in  uorluin 
rases.  The  raluc  of  glucose  as  a  muscle  food  has  been  recently  Hbown 
hy  ranthods$:imiIar  to  Schnmborg's. 

It  is  Ijelievi-d  that  more  satisfactory  results  may  b«  obtained  by 
uxpt:rinii-nts  with  men  and  anim«l»  in  which  the  effcctfi  of  given  qnati- 
titipj*  of  HUgar  in  the  diet  are  compared  witli  tkoi>o  obtained  vrilh 
starch  and  othtir  food  materials.  Such  experiments  with  men  in  the 
resjunition  calorimeter  are  now  Iwing  made  under  tht;  auspicci  of 
lUis  Departnitnl.  They  niiike  it  po^-iUIv  In  measure  with  great  accu- 
racy the  relation  between  ihe  nuitt-rial  cousumed  and  the  mu.scular 
work  done. 

According  to  our  pre-scnt  knowledge,  Uie  value  of  sugar  as  a  ftM)d 
for  ruuscnlar  work  may  be  briefly  Minuuarined  as  follows: 

(1)  TTTien  the  orgimism  is  adaple*!  to  tho  digestion  of  starch,  tuid 
there  \>t  siiflicient  time  for  its  ntilizntion,  iiugar  has  no  advantage  over 
starch  a^  u  food  for  mnsculiir  work  I'xoept  as  u  preventive  of  fatigue. 

(2)  In  small  quantities  acid  in  not  too  concentraled  fonn  HUgar  will 
take  tlic  place,  practically  sjit-aking,  wi-ight  for  weight,  uf  utiirch  a.-^  a 
food  for  mufwuhir  w<irk,  barring  the  differcna-  in  cncrg,v  and  in  time 
r«iuired  to  digest  them,  sugar  having  hero  the  ttd\*anttig<'. 

(3)  It  furiiiiilH's  ilie  needed  carbohydrate  niaterlul  to  organiaos 
that  have  as  yet  little  or  no  power  to  digest  stan-'h.  ThuK,  milk  >iigar 
is  part  of  tlie  natural  food  of  the  infant. 

(4)  In  times  of  great  exertion  or  exhau.-ting  labor,  the  rapidity 
with  which  it  ifi  a^milat«d  givt»t  it  certain  advantages  over  ^til^ch. 

This  latter  quality,  wbirh  rendei-s  it  mor-e  rapidly  available  for 
muscle  force,  may,  perhaps,  iiocount  for  the  fact  that  sugar  i<  w 
relished  by  people  who  are  doing  muscn''  — '•  "nd  by  those  of 
very  active  habits,  ns  children. 
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The  AmeiicarL  farmer  ranks  tu^  uDon^  agfricaltarialB  w  a  i 
l^uid  enduriiij;  worker,  and  his  consiunptioD  at  sweets  ia  known  i 
Tcry  large*.     The  same  b  true  of  luiulifntieit  unrl  oth^r^  wltw 
,hani  ID  the  open  air.    CoL  Henry  Browne,  quoted  bj  I>octar 

Tbe  lanilM>riiii_>n  of  Caoaila,  Uird  wboui  no  floer  Mr  inur«  muamlsr  m 
Mil  ■  (tval  ilctil  ff  BUKsr  in  tiie  tona  ot  DwIaasGM.  Tbey  (111  ib^ 
tea  witb  It.  oittke  aiki-«  wltb  It.  uid  eruu  mid  U  to  tbelr  frl«d  ttt  M 
vrhMi  Ik  Utt'  only  mi-nt  tb^y  grt  during  tlw  vtiolc  tlm«  fikey  arv  la  thri 
rutting  liimlKrr,  nnd  tlila  Is  proctlcallj  balf  tbe  jrear.  CbHr  iIM  «rba  tf  I 
belnic  much  tlio  iwtDe. 

Sugar  and  svroct  cakes,  etc.,  are  indeed  often  mentioned  as  fiii 
foodu  of  liiiiibcrnieu  when  cngn^^vd  in  ^run:  work.      Dietary 
carried  on  in  the  winter  htmtjcr  aimps  of  Staino  by  AVoodi^  and 
field  sliowod  thiit  Ini-gL>  qnnntities  of  cookies,  cakea,  mola9«,i 
sugar  u-ore  eaten,  sugar  of  uti  sorts  supplying  on  itn  ikvenge  Iflj 
cent  of  the  total  energj'  of  the  diet. 

In  connection  with  tlie  nutrition  investigations  carried  oa  brl 
Department  the  dietary  of  the  negroes  in  AIat>aiita  on  U»  e^\ 
the  so-called  "  black  belt  "  was  studied.    The  staple  ariidcB  of  < 
were  found  t^i  l>e  .salt  pork,  com  meal,  and  molasses.    The 
.  was  made  from  sorghum  or  sugar  cane.     It  was  often  n  dc 
pnKluct.     When  this  sii]>ply  wa,s  not  siiSlcient,  a  commercial 
was  purchiu«e<I.     Molasses  van  eaten  mixt  with  the  fat  cibiaioKJ 
fat  salt  pork  wa.s  fried.  Tliis  mixture,  withci>ro  bread  and  fried] 
formed  the  basis  of  the  regular  diet  for  each  meal  every  day  t»i 
year,  some  green  vegetables  being  ooca^oually  added.    Ilitt 
sweetened  with  moln^^ses  was  the  beverage  used  with  the  meal^ 
should  be  added  that  this  diet  was  not  considoi-^l  satiKfac 
those  making  the  investigation,  it   being  deficient  in  uitr 
material. 

The  value  of  sugar  in  cold  climates,  where  foods  contaimti^ 
ore  not  produced  or  can  not  be  kept,  is  evident.     U\  iiuf  >M\ii ' 
polar  expeditions  sugar  is  now  ^ven  an  important  place*  and  ill 
in  (imp  take  the  phice  of  pari  nf  the  large  amount  of  fat  «at»' 
the  Kskimos  and  other  inhabitant]!  of  the  polar  n>.gi<>ns. 

Oriental  races  are  very  fond  of  sweets,  us  often  niftnl  by  tial 
'Certain  forms  of  confectionery  are  very  popular  in  Turkey  and ' 
regions  of  the  Kast,  and  in  all  tropical  lanih  tlm  connucDptioa ' 
dates,  figB,  and  other  sweet  fruits  is  very  lar:ge.     In  a  re«ni 
Rion  •  of  the  fo«id  of  the  iiativoH  of  ludiii  the  great  value  wij 
.tweettueats  or  sugmr  by  the  Hindoo  [jopulution  of  ail  cJasses  is| 
out.    Large  quantities  of  brown  or  white  sugar  am  utted  to 
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<ile(]  milk,  which  is  a  common  article  of  diet,  and  sugar  is  also 
ilh  .sour  milk,  ricv,  cream,  clice-sc,  and  nther  foods. 

aIso  been  said  tiiat  the  employer  who  will  not  furnish  the 
laborers  with  the  large  amounts  of  sugar  they  deeire  in  theii 
kUy  ration  must  expect  to  lose  his  workmen. 

iCertaln  rowing  duiis  in  Holland  report  very  beneficia]  results  from 

te  use  of  targv  amouut:^  of  »ugar  in  training.  -It  Mwmed  to  counUsr- 

;t  the  bad  (^IFectK  of  a  meat,  diet,  so  tliat  the  dreaded  isymptoms  of 

iwtmiiiing  did  nut  appear.    Tiut  rowers  ivho  used  sugar  always 

Ew  because  of  su[^ierior  endurant-v. 

One  case  as  given  in  detail  la  very  interostiug.    Two  schoolboys,  17 

td  Id  years  of  age,  wiUi  only  two  hours  a  day  for  prHcti»a,  at  the 

id  of  two  months  entered  for  tlie  rowing  rnoHK.     Xo  change  had  been 

ade  in  Iheir.diet  except  that  ihey  ate  a.s  much  sugar  as  they  wlslit, 

inelime.s  as  mu(di  as  one-third  of  a  pound  at  ttie  time  of  their  daily 

■jnotMc     Onv  of  thcin,  however,  did  not  mak»  thi»  addition  to  his 

^Ktuilil  thv  tliinl  week,  when  he  began  to  idiow  all  the  signs  of 

^■raining— lose  of  weight,  and  a  heavy,  dull  feeling,  with  no 

^Ee  for  study.    On  the  third  day  aftex-  beginning  the  use  of  sugar 

on  symptoms  disappeared.    At  the  time  of  the  race  both  youths 

are  in  line  condition  and  were  victorious  over  their  antagonists, 

ho  did  not  believe  in  the  use  of  sugar.    No  after  bad  effects  were 

nerved. 

;  Professor  Pfltiger  says  that,  without  doubt,  the  sugar  in  the  ULood 
I  heavily  drawn  on  during  \-iolent  exercise;  hence  the  longing  for  it 
i  a.  form  that  can  bo  rapidly  aisimitated. 
[Mr.  Charles  E.  Courtney,  trainvr  of  the  Coruell  University  boat 

Ebiw,  recently  informed  the  writer  that  the  men  in  training  seemed  to 
pave  Sfugar,  and  ther  were  allowed  all  they  wanted  on  cereals,  in  tea, 
Be*  etc;,  but  ho  objected  to  it  in  pie  and  cake. 
:s  use  by  mountain  climbers  is  well  known.    The  Swiss  guide  con- 
rs  lump  Hugar  and  highly  sweetened  chocolate  an  indisponsahle 
in  of  his  outfit. 

tSir  Martin  Conway,  who  has  had  a  great  deal  of  experience  in 
[ountain  climbing,  states  that  be  ha.s  found  a  quarter  of  a  pound  of 
Itgar  per  man  per  day  of  ad  vantage  for  thia  kind  of  work. 


^ir« 


SirOAB  AS  A  FAT  FOIUCER. 


'Sugar,  like  starcli,  is  fattening;  that  is,  when  taken  in  e,tces«  it 
kay  be  transformed  into  fat  and  stored  as  reserve  material.  On  this 
BCount  phvsicians  adrise  that  sugar  be  siiaringlv  used  bv  the  corpu- 
kttt.  ' 

'■  Both  mola-'Sic^  and  ^ugar  have  been  successfully  uf«A  in  falteiiing 

tand  pigs,  the  fat  being  found  to  be  firm  and  ot  ^owV  o^^xV^j. 
; 
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SVOAS  AS  A  FLAVOB. 

As  mixt  with  other  foods,  bugar  i^  one  of  our  best  fliTu 
flavor  H'hieh  the  cook  could  not  i-eadily  ^pare,  as  it  now  nxm 
B  greut  rnrioty  of  dishes.     Its  »gre»able  flavor  hn^^  alwsvK 
tuted  one  of  the  cliiof  reasons  for  its  use,  and  will  cftiitinu*  toi 
since  we  hBve  such  an  nhimdance  of  relatively  cheap  starchj 
rials  vrbidi  may  readily  take  the  iilau*  uf  stif^r  a.s  food. 

In  some  dietary  studies  made  under  the  auspices  of  this 
mcnt  with  a  dub  of  studenti*  at  the  Univprsity  of  Maine,  ihe 
was  studied  of  supplying  a  liberal  amount  nf  maple  sirup  (Sl 
neclion  with  a  diet  which  was  known  to  furnish  an  ubuc 
nutrients.      The    simp    was    evidently    relished,    and    ooa^ 
amounts  were  ealen.     However,  there  was  not  a  correspotidij 
ci-ea-se  in  other  foods;  on  the  other  hand,  the  amouot  of  Avar] 
in  excess  of  the  amount  ordinarily  consumed.     It  would  setai 
the  maple  sirup  and  flour,  in  the  form  of  griddle  cakes,  mn 
gumed  simply  un  account  of  tlieir  agreeabta  flavor.     PrandHt] 
(livl  containt'd  Kufneient  nutrieiiu;  in  the  (irsl,  plai^,  thin  incnut' 
not  desirable  on  the  ground  of  economy,  and  it  may  be 
wiietluT  it  wa.*;  d&sirable  from  tiie  stand[K>int  nf  health. 
sitiiilur  compuriHon  waa  made  of  tbe  addition  of  milJi  in 
ami>im1»  to  Ihe  diet  it  was  found  there  was  a  correspondtni; ' 
in  the  amount  of  other  foods  consumed. 

Tills  invostipition  would  indicate,  as  stated  abore,  that  supf] 
consumed  for  its  agreeable  flavor  and  not  because  it  is 
a  food. 

FOOD   VALUE  OF  TABIUK  SIBUPS  AlVO  KOIJUBM. 

Siruivt  of  varloua  kinds  and  molassos  have  always  beta 
large  extent  in  the  United  States  aa  arttclej!  of  diet  and  fori 
There  are  several  forms  in  common  use;  of  thaw,  maple  sii 
is  obtained  by  evaporating  the  sap  from  maple  trees,  romr 
highest  price  in  the  market    Another  very  abundant  tabli' 
which  is  in  common  use  is  made  from  sorgluiin  by  met 
nmcl)  tike  those  used  in  the  manufacture  of  hirup  Fmni  sugar( 

The  sirups  and  mulaasee  of  different  gradee  obtained  ai 
uct.t  in  the  manufacture  of  sugar  from  sugar  cane  have  al« 
popular.    Besides  Home  cane  sugar  mulasK^  contains  abonlj 
cent  invert  sugar,  30  per  cent  wai«r,  and  some  adds  and 
imitortaiit  bodiai.     Befoif  the  advent  of  the  vacuum  ova| 
strike  pan  large  quantities  of  sugar  were  invertmi  in  the 
boiling  in  the  open  kettle.    Moist  sugars  resulting  from  this , 
were,   after    cryslalliKatiun,    plai-ed    in    bogafaeadn    with    perf" 
bottoms,  Lltru  which  tJie  molasses  flowed  out*     Such  molon^ 
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3y  app)%eiat«d  and  for  a  long  time  was  a  staple  article  for  tablo 
UBe  and  for  iwokery.  The  modorn  process  of  sti^r  inuking  Iihk, 
however,  praclically  c]iRiiDat«d  tliU  op«ii-kettle  uiolasiws  fi-om  Uie 
market.  To  supply  its  place  the  manufacture  of  sirup  directly  from 
the  sugar  cane  and  without  the  separation  of  any  kinil  of  sngur  haa 
come  to  he  practised  recently  to  considerable  extent  in  the  SoutJi, 
particularly  in  the  South  Atlantic  and  Gulf  Stat«s. 

According  to  H.  W.  Wiley,"  of  the  Bureau  of  Chemistry  of  this 
Department,  "  this  simp  forms  a  delicious,  wholesome,  and  valuable 
condimentiil  food  substance,  the  use  of  which  is  rapidly  extending; 
and,  becnu^  of  its  merits,  it  appears  destined  to  become  a  very 
impoiiant  food." 

For  some  reason  the  public  has  come  to  judfje  j^inip  largely  by 
its  color,  and  a  light-colored  sirup  has  been  pix'fcrred  to  onu  with 
a  deeper  tint.  The  fact  has  apparently  been  lost  sight  of  that  il 
properly  manufactured  ^jod  sinip  must  possess  a  decided  color. 
This  depends  npoT.  the  fact-  that  in  the  commonly  accepted  method 
of  manufacturing  sirup  by  evaporation  in  an  opeji  kettle  a  high 
tenii>ernlurc  is  employed,  which  causes  an  inversion  of  some  of  the 
sugar  and  prevents  cryKtalliKation.  The  high  temperature  also  pni- 
ducea  caramel,  or  coloring  matter,  from  the  sugar  and  imparts  a 
color  to  the  sirup  of  greater  or  lew  intensity.  The  caramel  has  a 
decided  flavor  and  so  improve^  the  t«slp  nf  the  ppoduct.  Color, 
therefore,  should  l)e  an  indication  that  the  <;inip  has  lieen  manu- 
factured in  the  proper  way  and  should  not  lie  regarded  as  a  detri- 
ment, 1 

As  pointed  out  in  the  article  on  iahlo  Kirups  referred  to,  there  Hre  ^H 
also  in  use  in  this  cuuntn,'  f|uantitic^i  of  tabic  sirups  which  ara  ^^ 
giniple  mixtures,  the  chief  ingredient  of  which  is  glucose^  and  they 
may  or  may  not  contain  some  of  the  sirups  and  niola&ses  above 
mentioned.  Mixt  sirups,  which  owe  their  flavor  and  color  to  the 
molasses  which  is  a  final  by-product  of  the  sugar  refinery,  contain 
80  niucli  soluble  suits  that  tlivy  have  a  distmct  sultne  fbix'or  and  also 
more  or  less  of  tlic  flavor  which  is  derived  from  the  boneblack 
which  is  used  in  purifying  the  sugur.  Many  of  these  mixt  siritpM 
and  molasBBS  are  placed  on  the  market  under  their  true  names,  and 
in  this  condition  arc  unobjectionable.  Others  »re  ^Id  as  genuine 
Gdnip  or  molasses  and  to  this  extent  are  fraudulent. 

Ko  molasses  for  table  use  is  made  from  the  sugar  beet,  as  it  is  im- 
possible to  free  the  uncry stall izable  part  from  the  objectionable 
inipiirit.ii-s.  Maple  :^irup  or  mola-sses  is  the  sap  of  the  sugar  maple 
which  has  been  boiled  down,  but  not  sufficiently  to  cause  tlio  sugar 
to  crystallize.    The  high  price  of  maple  molasses  or  sirup  has  led  to 
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extensiTe  adulterations  of  the  product  with  cane  sugitr 
Llie  flavor  being  oftuii  funusliiyl  hy  «n  Bxtrnct  of  hJckun 

NtTTBITIVE   VALDE  OP  SVOiUB.   CAIJE. 

The  entire  juice  of  this  niicued  cone  in  of  couraei  luore  i 
complete  food  titan  i&  crystallized  ^u^far.  for  it  rontains  otl 
stttuents  Ixeidos  carbohydrates.  It  is  clnboratcd  by  Lb&  f 
B  rich  plant  food  U8<»d  lo  build  up  young  leares  and  Iw 
sugar-producing  enuntrips  titn  canr  k  f*.i6  In  lie  a  staple  fnoA 
its  season.  All  clasps  of  x>eople  chew  the  ripe  cau«  fnm 
its  hard  rind,  incredible  quantities  being  consumed  in  t&i 
Shiploads  are  brought  tiaily  to  the  market-i  of  Rio  .faiufin 
Orleans,  and  We^  India  towns.  Kor  months  the  chief  food 
iiefirro  laborers  on  the  plantations  is  said  to  bo  tha  ^ugar  cai 
they  are  seen  to  f^row  etron);  and  fal  rh  the  Reason  advance. 
go  thru  the  hiird  labtir  of  harvesting  the  crop  nnii  come  out 
condition,  altho  they  Iwgan  it  wenk  and  half  starved. 

Wray  says:  "The  nulritious  iind  fattening  qnalitic;:  of  tbi 
cane  are  ahundiintly  »linwn  on  every  sugar  estate  in  the  i 
Another  writer  aayK:  **  From  their  free  line  of  the  cane  }ui» 
groes  of  the  Weiit  Indies  and  ever>'  animal  about  iKe  planta 
the  time  of  liiirvtvm  show  every  indication  of  the  wholcsonn-  ati' 
tious  propeitie*  of  the  juice.*' 

A  curious  book,  entitled  "A  Treatise  on  Sugar,**  writl-en  by 
Mosely,  and  published  in  1790,  has  the  following: 

In  tlu>  nvot  Indloa  the  nogro  cblldreo  rrom  ertido  v«gi!table  illct  t 
affllrted  with  worms,  to  crop  tlinp.  wheu  the  faavB  are  rip*-,  thnv  rtti! 
HlwnyH  Ktii-kini;  iIk'iii.  Give  «  ni>«n>  Inrniii  n  |iif«v  of  Btigar  (mne  tf  i 
tbe  litipovvrlBbod  milk  ft  Ms  mothvr  Is  tAat«Io«8  to  lilm.  Tfate  mlnbr 
ury  »ioti  rliiiuiin-.'*  lib  iipiic-tirnnco:  *  *  ■  bin  euinclntn]  llmbn  Inm 
It  tb»  <-nn«i  wore  nlwH^s  ripe  Iir>  wnald  nevrr  l>e  tliM-aiwd.  I  barr  <if 
old.  Ktibby.  vruated  aesroes  n-awl  from  th«  bot  faoiwa.  upparpntlr  tu 
In  crop  time,  am]  b;  mucking  rniie*i  all  <lay  loDg  thnr  wuuld  snco  b*ea\ 
fat,  itiKl  Rieek. 

I^  (lazette  tie  Sant^  1T6.^,  narrates  Uiat  a  vemel  frotn  td 
Indies  laden  with  sugar  en<xiuutered  a  calni,  which  hu  dela 
that  pn»visit>ns  were  nxhaiistrd.  The  crew  'hen  hml  riTmim 
cargo;  some  sailors  had  id  ready  ditnl  of  .scurvy  and  miui v  wen 
encd  with  death,  but  this  disease  abated  when  it-s  victinu 
neee.ssity  nMhiced  to  a  sugar  diet.  The  sugar  in  litis  vittv 
ilouhtedly  mvv  or  crude  ^ugar,  and  it  may  well  hav«  had 
virtue  of  the  jmtassium  salts  contained  in  it. 

8UOAB  AS  A  FEEDIHa   STUWT. 

The  value  of  sugar  as  a  foodstuff  is  shown  by  the  vxmol 
thB  form  uf  molasaua  it  \s  nov  uwd  in  the  h.>e<Itni;  of  farm : 

sa 
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jgar-producing  to^ods  it  is  a  comnion  constituent  of  tbc  rations 

jfTsee  and  mules,  and  is  fed  to  diiiry  caltle  and  to  fattening  steers. 

jouisiana  it  is  a  usiini   practix^  tu   feed   plantation  tiors«s  and 

^  8  to  12  pounds  per  head  per  day  of  "  black  strap  "  molasses. 

^nuuon  has  its  iise  become  for  farm  imimala  as  a  whole  that 

y  mixt  rations  are  now  on  the  miirltet  which  contain  molasses  ns 

pf  their  chief  conKtitncnts.     Somol inios  the  ninterials  added  are 

prinripally  to  absorb  the  inoIa»<es  and  make  it  more  ennvenienl 

mi.     Tli«  iiinhisse.'i.  of  coiirsi",  contains  pnirtit-HlIy  no  protflin. 

]tru<iuenlly  niatvriuLs  are  inixt  with  it  whiiJi  arc  rirli  in  thi-s 

iiiiont  in  ordiT  that  the  mixt  f«vd  may  oouslitute  a  well-baLiiiwd 

B. 

FBACTIGAL  USE  OF  SQOAfi  IK  DIZTARIB8  OF  ASITLTS. 

was  formerly  regarded  as  a  condiment  and  valued  chiefly 
ileasant  t«st«.  Had  it  in  reality  no  other  ii>i<t  it  might  in  time 
oed  by  othur  sweet-t«£tiug  suliutunces,  am  saccharin  and  dulcin. 
HTV  tiiit  foods,  but  the  food  vulue  of  sugar  has  been  fully  eatab- 
anU,  considering  the  immen.s«;  ([uantities  at  present  consumed, 
Yery  important  to  determine  the  extent  of  its  xiaefulness  in 
ries. 

has  been  ascertained  thai  in  large  uunil>eis  of  n-eJI-to-do  families 
IT  country  ubunt  2  poundf)  [»r  week  i>er  person  ia  couKumed.  It 
d  Keeni  that  this  umouDt,  or  about  one- fourth  of  a  pound  daily, 
t  as  it  is  in  connection  with  other  foods,  is  well  utilized  by  the 
Regarding  larger  quantities  there  is  sonic  question.  The 
sugar  wtiiiJd  stH;ni  to  Im  limilttd  in  Iwo  ways;  (1)  By  the  fact 
r  may  be  absorbed  moi-e  rui^idly  than  it  can  be  assimilated 
ns  overload  the  ^stcm,  bringing  on  indigestion  or  overlo«ding 
icretnry  organs:  (2)  by  the  ill  effects  on  the  system  of  ooiicen> 
lutions  of  sugar. 

AXOmrT  AHD  0ON0£IfTBATION. 

rding  the  lunuunt  that  can  be  pit>]>erly  UHed  in  the  KjsteiD, 
ditTers  greatly  fnaii  -Hturcli.  Starchy  rmid,  ai>  bread,  [ralatoes, 
an  Iw  digtisted  and  utilised  in  imm«n.se  quantities.  Uubncr 
tliut  food  containing  over  €00  grams  (1.3  pounds)  of  stareb 
13  digested  without  difficulty  and  over  considerable  periods  of 
,  This  aumunt  of  blarch  would  be  rcpi-cscnted  by  2.fi  or  3 
ds  of  bread  or  C  or  7  pounds  of  potatoes. 

wer  tesla  have  been  made  regarding  the  maximum  amount  of 
r  that  may  be  used  by  the  system.     Vaughan  Harley  used  large 
titles  of  sugar   in   his  oxperinu-nls   ali-eady  quoted,  but  4O0 
IS  (nearly  a  pound)  daily  for  some  time  very  much  o-S^icXaAV^ 
don. 

«3 
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Sinew,  AH  nci«ntific  inv«u.ii|^tor3  seem  agreed,  lb> 
KUgur  IN  tiiuch  tnoro  rapid  limn  (hnt  of  stardt,  aMnmila 
in  the  livpr  cun  not  keej>  pnce  with  its  sbsorpiiou  in  lb* 
it  is  tukpii  ill  largv  quantities.  In  this  case  part  nf  llie ! 
1hi  fxtrrt'tuil  iitichunged.  Not  only  is  tlii^  oxc-vcs^f  of  sugar 
8UL*h  *n  uanatiirul  tax  on  the  excretory  organs  would  i 
disease-  II  is  aIho  a  matter  of  common  ohsorvxtioD 
nmoimtN  of  xngur  nml  Rwnetened  food  nt-rt  npt  Id  femi 
s*omach  and  intestines.  This  prompt  refu.Hal  of  the  syetcs! 
tnrgp  amount!)  of  siigar  at  a  time  is  n  sign  that  mn^  )»'  h 
nIiows  that  thi?  iwlin^  of  siipir  can  easily  be  carried  too  fun 

It  ha.s  Ixt'n  |)oint«d  otjt  by  invci^tigBtors  that  in  thi:^  ref 
bear^  much  the  Name  r^alion  to  starch  that  peptone,  • 
products  uf  meal  digestion,  does  to  meat.  Both  ttiignr  ai 
ai-e  verv  diffusible,  and  thus  enter  rapidly  into  tbe  < 
strung  solution-s  at  die  same  time  irrUuting  the  mncans 
with  whiclitUcy  come  into  contact  byrirlueof  theirwatw-i 
power.  In  <n!M!H  of  weak  digestion  peptone  and  album 
ATtiBciaily  digested,  is  (riven,  Uiat  the  irrstem  may  \k  no<ir 
as  little  tax  ns  possible  on  the  digestive  organs.  But  in  t 
a  miin  in  health,  if  the  peptone  is  substituted  entirely  for  t 
fnoci,  it  brings  on  irritation  of  the  intestinal  ntnal.  with  db 
other  Hymptoms  of  indigestion. 

Ilrandl.  a  German  scientist.,  made  experimeutA  on  lb< 
sugar  mlutions  of  different  strengths  on  the  stomach  of 
solution  of  5.T  per  ocnl  reddened  t]>e  niucuu:<  mtunbratw 
cent  solution  niadc  it  dark  red.  indicating  great  irritaijoa 
cent  solution  cuused  the  dog  such  distress  tliat  the  exper 
carried  no  further.  It  is  quite  pnssihlfi  that  this  effeet  : 
on  the  human  stomach  when  large  quantities:  of  sugar 
(rated  from,  as  candy,  are  eatm. 

Chaveau,a  Frencli  investigator,  in  his  expcrimeats  with 
thai  when  used  in  considerable  amounts  sugar  was  sit  law 
effects  aR  to  interfere  greaUy  with  his  work;  yet  he  foun 
others,  that  sugar  was  a  soaree  of  energy,  ami  bis  conctusioi 
it  has  a  higher  vnluo  as  compared  with  fat  than  is  ordinnrii 
to  it.  Tt  must  be  remembered  that  sugar  is  a  powerful  an 
germicide.  In  a  s~trong  sintp  of  sugar  fniits,  vegelablrs. 
meats  may  bo  presen'cd,  ThL*  proimrty  of  mgar  w■^  tr 
Stood  when  it  was  used  only  as  a  medicine,  for  it  was  ev«n 
on  wounds  to  keep  them  from  mortifying.  An  agent  of  Ih 
conot-nlrated  ^^lution  must  not  only  hinder  piitref:icli**' 
htit  also  retard  the  process  of  digestion.  Thus.  f)gat;i  f'* 
perimenis  with  dogs  that  the  addition  of  10  gmnu  of  cam 
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ir  U>  lUO  ^n^ms  of  meat  fibrin  caused  18  to  27  pvr  cent  of  it  (o 

kin  iindigcHt«*(l  as  (v>iripaiV(l  with  normal  dig«6liou.     With  our 

i(  uiulerhtaiidiiig  of  tli<?  arnuuiit  uf  ab^r|)(ioii  guuig  on  hi  tbe 

ich,  wu  can  not  state  |>asilively  that  such  »  delay  is  in  itself 

Ivanlnguous. 

wilt  be  noticed  ibat  HUgar  aa  it  exisb^  in  nature — e.  g.,  in  the  sugar 
tj  io  milk,  and  in  muni  fruits— is  not  highly  concentrated.     In 
it  makes  up  from  I  to  6  p«r  cent.    It  would  seem  that  the 
l1  orgiinism  is  bc-st  ndajited  to  thn  iitilixalinn  of  food  principles 
somewhat  tlilute  or  bulky  form  in  which  they  occur  in  tbe 
>nly  accepted  fnod^^ — protein  ns  found  in  meat,  milk,  etc,  starch 
tin}",  and  sugar  in  small  qnaiititivii  as  found  in  vegetable  juit 
milk   and  in  reasonable   umounts  in.  combination   with   otberl 
ind  tliat  it  does  nut  reailily  ncocpt  unlimited  amount^!  oi 
jcally  isolated  and  purified  food  principlef*. 

BAD  EFFECTS   ASCRIBED  TO  SUOAB 

ro8t  of  tbe  bad  etlects  a.'scribed  to  sugar  ar«  due  Io  its  use  in  larger 
ttities  than  the  -i  or  4  oiuic«?s  a  day  which  seem  to  be  digested  by 
icalihy  adult  without  difficulty,  if  it  is  not  presented  in  indi* 
>1q   form5.     It  is  not  true  that  Hugur  is  luirnifiil  to  the  teeth, 
Jo  doul>tlt*»i  swp*l  food,  allowed  Io  ding  to  the  teeth  after  oat- 
rapidly  fprment.s,  and  acid^  will  Ix-  foriiied  that,  according  to 
feiisor  Miller,  <)f  Berlin,  may  attack  the  teeth.    This  i-s  equally 
of  starchy  foods.     It-  is  said,  however,  that  the  negroes  of  the 
lies,  who  consume  enonnous  quantities  of  sugar,  have  tli« 
th  in  the  world. 
iIho  unpn>ved  that  sugar  produces  gout, 
jar  seems  ill  adajftwl  to  the  sick,  except  when  uwd  in  very  small 
titles  as  u  flavor.    Jaoobi  remarks  that  in  sickness  the  stomach  is 
ive,  bus  lees  absorptive  power,  and  that  sugar  on  that  account  is 
Tvetl  home.    The  action  of  sugar  in  stimulating  a  How  of  th« 
tive  juices  may  in  such  a  case  be  only  irritating  in  its  elToct. 

>BCT   OF   £X£BCISE  ON  THE  AUOUlTr   OF   SUOAB  WHICH   3CA.7 

BS  EATEN. 

amouDt  of  sugar  that  may  Ih>  cnten  without  Imd  etTecIs  depends 
sh  on  whether  a  peiNnn  leads  an  iicfive  or  a  sfdentnry  life.  Tl  has 
obser\'ed  that  a  man  doing  hard  work  in  llie  oj>en  air  ran  ensily 
lilnte  large  quantities  of  siigar^  while  tlie  same  quantity  would 
ig  on  indigestion  if  taken  when  he  is  living  indoors,  with  little 
Itise. 


6utby  tlw  Califtiniia  Exiwrii 
of  u  largfi  numl>er  of  studii-s  of  fruits  ami  fruii 
value  of  fruits  is  duu.  in  largi-  mimsurc,  to  thoj 
sorts  which  thcv  contain.  The  principal  augail 
siijrar,  grape  sugar,  or  glucose,  amX  fruii  sugar,  | 
two  tieing  usually  present  together  in  equnl  quai 
as  invert  Biignr  or  reducing  sugar. 

The  stage  of  growth  and  the  degree  of  ripen 
effect  on  the  kind  and  amount  of  migiir  preaeni 
Ihertfori"  diflirult  to  give  average  figun^s  vrliich  \ 
the  quantities  present.  Acoording  to  tigurcb  pull 
ago,  invert  sugar  ranged  from  2  per  cent,  in  rotui 
early  r.pricots  to  [5  i>er  cent  in  grspas  and  a,  VRtit 
while  strawberries,  gooseberries,  raspberries,  aq 
about  half  the  latter  <)uantity.     The  cane  sugar  nl 

I  per  cent  in  lemons  to  11  per  cent  in  a  variety  < 
□anas  were  also  found  to  contain  a  fairly  hi 

II  per  cent 
Dried  fruits  like  figs,  dates,  and  raisins, 

(rated  by  evaporation,  naturally  contain  much 
of  sugar  than  freali  frtiils,  the  amount  of  grape 
ing  sometimes  over  50  per  cent.    The  use  of 
sweuteuiug  cooked  bi'eakfast  cereals  and  other 
imcommon. 
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g^t  to  be  harmless,  while  regnrding  others  there  is  more  doubt. 
bundre<l  and  fifty  samples  of  cheap  candy  exooiiined  by  the  Di> 
n  of  Oiemistry  of  this  Department  a  few  ycsrs  ago  wer*  found 
t  made  up  Inrgply  of  gliico;*  with  «  liule  sugar  and  starch. 
glucow  is  no  Ioiigi>r  considered  an  injuriuus  adullt^raiil.  Some 
le  coloring:  matters  and  flavors  used,  however,  havo  beeu  .■^hrnvn 
a  bannful.  Ordinary  cAiition  would  suggest  that  children,  at 
be  ttUowpd  to  pnrtaltr  very  siparinjflj-  of  such  unknown  iwm- 
kds.  It  in  to  t)o  rfmonibeiiHl  al»o  that  ghunitie,  lieinj;  more  rap- 
absorbed  than  is  cnne  siijpir,  may  ovcrloiid  the  system  more 
It  also  undergoes  fermentation  more  nmdily. 

SUGAR  IK  THE  DIETABXEB  OF  CHZI.DB.Eir. 

lount  of  sugar  to  be  given  children,  and  in  what  form,  is  a 
of  much  importance.    Sugar  would  seem  to  W  a  food  espe- 
ly  adapted  to  children  Ijpcause  of  their  great  activity.     The  smiill 
lo?e^  mor«  heat  from  the  skin  for  e%'ery  pound  of  body 
it  than  does  the  larger  animal,  and  chiklrcn  on  this  account,  and 
of  their  activB  life,  reqiiiry  proportionuily  more  heat  unitu  in 
I  food  than  do  adults. 

t.  e>-[K-ciully  fat  meat>  which  could  readily  supply  this  need,  is 
disliked  by  Llie  child,  and  his  relisli  for  all  kinds  of  swMta  has 
bass  a  physiological  basis.  It  is,  however,  to  be  remembered 
before  its  inti-oduction  countless  generations  of  children  had  been 
sd  without  the  help  of  cane  sugar  as  we  now  know  it.  The  digcs- 
ity  of  sugar  and  sweetened  foods  for  children,  and  the  influence 
he  appctito  for  olher  foods,  must  decide  to  what  extent  sugnr  is 
^lace  starch  in  the  dietary  and  how  far  it  may  be  safely  used  as 
.Tor. 

Dtil  a  child's  stomach  is  capable  of  digesting  fitarch  the  needed 
obydrate  is  furiiishi>d  in  the  siigtir  of  milk,  the  child  a  yonr' 
irho  drinks  two  quarts  of  milk  a  day  taking  in  this  way  about  3 
lee  of  sugar.  As  the  stomach  becomes  able  to  digest  starch  the 
is  leJsH  and  less  deiH^ndent  on  the  sugar  of  milk,  repluring  it  with 
carl>ohy<lrates  of  v«get-id)Ie  origin,  while  the  proteids  OJid  fati 
id  in  eggs,  meat,  and  cei-enla  take  the  place  of  thow  coustitiienta 
were  at  first  exclusively  furnished  in  milk.  Milk,  however, 
uxis  tliru  childhood  a  valuable  source  of  all  these  food  principles. 
w  fact  that  sugar  has  a  high  food  value  is  not  the  only  point  to 
onsidered.  The  child  will  easily  obtain  the  needed  carboliy- 
R  in  other  forms  and  will  thrive  if  the  digestion  remains  sound 
'ta  relish  for  wholesome  food  unimpaired.  For  instance-,  one 
bears  it  said  tliat  a  certain  child  does  not  relish  milk.  In  such 
it  might  be  found  that  the  child's  appetite,  bevRR  mAsA  \s3 
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U.  8.  RKrARTMKNT  OF  AaRICTTLITBIt, 

Division  of  Pcbucatioj 
»'tuki»glati,  U.  C.  ll*rd: 
Sir:  I  liavo  tbe  honor  to  trkiiHinit  lierewitli  for  pnlilication  aa  »  FaiiDcn 
an  article  entitled  The  Veg«talil«  Garden,  prepared  by  Mr.  C.  H.  Qm 
Ibis  ]>ivision.  There  has  lonj;  been  n  demand  ior  information  on  f^idfoi 
tbo  present  bnllettn  aims  to  give  1  j  n  few  concise  BiifrgeHtidua  in  reganl  t 
tion  nnd  care  nf  the  most  common  v<;getablee,  whether  in  Ihe  farm  gtrde 
less  pretontioiis  gnrden  plot  of  the  city  or  snbiirbaD  ivitident. 

In  tbe  pre]iarntion  of  the  Imlletln  this  Division  ba.a  been  gre-itij  itc 
Willinm  Saunders.  Sunt^rintendont  of  GntdeOB  nnd  Grotinda.  who  kio'llf* 
author  the  benelit  of  hia  wide  experieocfv  Whsn  completed,  the  bnHeli 
mitteil  to  liim  nnd  lins  reoeivetl  his  npprovut.  Much  help  has  also  been  | 
Prof.  L.  H.  llailof's  lioolc,  Gordon -making. 
Very  reaped  fnlly, 

Gbo.  Wm.  Hi 
lion.  jAMRfl  Wtiaon,  SWrefary. 
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THE  VEGETABLE  OARBEN. 


IMPOETAHCE  TO  THE  FAEMEE. 

Tta  £»nleti  probnbly  payn  better  than  nny  other  land  od  the 

Ho  (ifjureR  have  ever  lH;cn  colltcttil  to  Hhow  of  wlmt  viilae  its 

OeUi  are.  litit  in  tho  c^eiiKuit  of  ItiW  full  statisttrH  for  market  giir^ 

■  were  obtained  and  front  tlieso  the  conclnsion  Jast  stated  may  be 

jftl.    Tlie  average  value  of  pardcn  utiiff  tfl  tlio  acre  was  fonnd  to  be 

'J7,  while  r<ir  wheat  the  avenvjju  vi»«  only  $U.(>r».     Later  rciiorlft 

*  that  the  average  for  wheat,  com,  oat:*,  and  hay  is  97.7o  per  acre. 

BmH  clear,  t)iercfor(>,  that  market  ^'anleuing  Js  more  profitab1t3tfaau 

log.    Bat  the  home  garden  mnst  pay  even  Iwtt^r  than  the  market 

©n,  for  il  is  not  subje«-t  to  the  heavy  hi«ses  incident  to  inarketiiig 

Ibable  croptt.    Its  priHlacts  are  used  directly  on  the  home  table 

itbere  neeil  bo  very  tittle  wnst«.    It  follovs  that  the  garden  pays 

*r  than  the  field.     A  good  g:irde»  will  supply  half  the  family"!*  liv- 

'  juid  when  field  uiops  tthon-  a  balance  ou  the  wrong  side  it  beoomcs 

(J  important  means  of  support. 

!  addition  («  this  the  gnnlen  maybe  a  boiintinil  sourco  of  quiet 
rare.  A  ke^iner  nppret^iatinn  nf  sucli  natural  Jovk  of  the  farm  home 
akill  to  develop  them  woald  do  much  to  repress  the  craving  for 
Bnent  wbicfa  draws  yonng  men  from  country  life. 

LOCATIOH. 

I^anlen  in  fix'^jnently  midcr  the  care  of  the  former's  wife.  It 
Jd  be  in  such  case  as  ncara^  practicable  to  the  Uitcbeu,  fiu  as  to  be 
iQT  reach  forgathenog  the  vegetables  aud  fortilteen-minutooppor- 
ies  for  gardeiiinjf.  Alno  all  heavy  crops,  ii.i  pntjitoes,  melons, 
«h.  and  cablmgc,  lutiNt  Uu-u  he  put  in  the  tiold,  where  they  i-Aii  be 
vufed  with  borse  aud  plow. 

nher,  the  ititc  should  be  ehown  with  rcforcnce  to  sua  and  wind. 
face  that  slopes  gently  to  the  sonth  i.s  to  be  preferrwl,  miil  if  the 
e  looks  a  little  to  the  eiutt  it  is  the  better  for  iL  A  vundlatid  or 
liill  a»  protection  from  the  north  winds  and  beavy  slonnHisagreat 
iitage.  and  equal  or  bettor  will  be  a  wnll  or  hedge  jadiciouBly 
ntt  a  windbreak.  It  should  usually  be  on  the  north  or  north- 
jn  this  eoiiiilry.     A  wire  rulliug  or  high  paling"  feocc  "k\VV  \>tt 

to  keep  out  the  obickcuK,  ifaay  are  ou  tbe  p\ac«. 

% 


open  M  sand  ADd  veil  a<tapl«d  tu  tCTtyvUte  vo^tmUltB. 
IbraakEng  Is  lutl  tjll  sprlu;*,  or  if  thv  ffroQiti]   brnkeo  iu  tbei 
bf-oomp  roiiipiu!t«(l  itnring  tli©  uiotor,  the  plow  ifljouM  be  m<i 
harrowing  iiiiii  rulliue  (uiiiliiiuwl  until  it  Duu,  loose  i»>U(litlMi 
As  »  rule,  two  plowiagu  will  by  beltei-  than  oii«  and  tbi 
two.     Troparo  tlio  Mill   tlioronfiblj'  l>et'or«  plantiu;:.     Ni 
will  b«  fell  all  tlmtufrli  tin-  steason.     Aft«r  the  ijlauts  »rej 
Um>  biK*  to  work  the  gniuiid  bt>ii(-]itb  th«ni. 

Tin-  tiiim  to  plow  ill  Hie  spring  is  iis  wiuii  ns  deep  ftiwziiii 
aud  the  ifrouud  is  in  condition  to  he  workeil.    The  proper  i 
work  inn  I'rtu  l'eiii-t4^niiin«l- liy  wiiii^KJiitr  a  little  of  lite  tmil\u 
ir  it  iiiak«s  a  ball,  ikiid  ^itickit  lo  thv  tmtid,  it  in.  tou  weC- 

liatil.kistooi 
w«]l,  ettber  ftir 
b'>«)tig.  it    hImiqM 
-'ly  »ud  findr- 
ifi.\  little  dirt  DO  Uw 

DSE  or 

(.»f  leailii>{;  in 
i)ri-)fnniti()ti  of  I 
the  supply  iif  pliwtj 
whiisli    ttif  cliitif 
are  ultrogen, 
ac-id,  and  pubwk. 
purtaiit    that 
ut^eil    u*  aapplj 
lueotM  »liotil(l 
diatribiHi-d  tbrcM 
mil   to  bu  m 
loots  cif  tbe  pi 
dtHtrihtiiioa  niuitt  l)e  conipleteil  l>efore  phiDtiiig,    Tarn  jug  i 
tliw  gruuiid  Aud  harrnwiiig  again  and  again  are  useful  Tor  \ 

A  wiM>  Hulixtiuii  of  fvrtilixerM  cau  not  be  aecared  by  role 
largAly  a  matter  of  vxjKrieuce.    A  eaudy  aoiL  !«  oH^'u  defil 
,es8cnlialK  of  plant  fuott,  while  a  (.'liiyey  >u\i\  (vtiiinin^  thuul 
especially  potash.     A  lirnvNtone  »oil  18  likely  t^i  cotiliun  ai 
proportion  of  phoKphoriuacid.    What  iit  good  fertiliKatioDOi 
for  oiit>  U'op  may  be  %'ery  ansatisfactory  for  another.    Wl 
purpose  to  et«taMJ>)li  a  garden  periuaiietitly,  it  \?ill  be 
determino  tbe  need  of  the  ttoil  lor  fertiltzatioa  by  e)a««  n 
reenlts  from  year  in  yrar.     It  «i)l  tie  well  to  make  niitn»i 
points.     Not  utily  will  tbe  facts  thus  gaiued  be  iiM>fuI  fur 
deutug,  bat  they  will  afUa  dnd  applicotion  Ju  tlie  larger  i 
tbe  field. 
Most  soibi  am  btiuelited  by  tbe  addition  of  bumaa,  a  luUMI 
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VMtloal  ■action  ol  wll  loccljr  prapuvd. 
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tliorouKlily  rotted  vegetable  or  nuiuial  matter,  llumut)  may  be 
pu  by  baruluf;*  ii  »rnall  •juaaClty  ot*  soil  uii  a  nidhot  Hhuvul.  IT  it 
Ibui  odor  of  ft'iitlierH,  it  contains  hiinnix  iVuiii  anitiiHl  inulter;  if  an 
^M  tttrtiw,  it  eoutaiuB  Imcnutt  fruiii  vi'geUible  matter.  Uuiuqh 
^■le  richness  of  nearly  alt  (footl  land,  and  nir«ly  ia  there  too  much 
yilu  clofie-^raiiied,  sticky  miln,  which  have  a  tondeticy  to  bake, 
IDlous  provinces  ti  Immer  texture  and  a  betttir  balauc«  iu  the  relun- 
at  tuuiscun*.  Ou  a  Iouml-  anil  lea4;hy  itoil  it  brings  the  grains  closer 
ther  find  promotes  t-lieniical  act-ivity.  At  theHHiiio  timu  it  HUjiplii-a 
i  food.  LeavvH,  Kurdeti  loraae,  iind  barnyard  iiiauiii-ti  made  iDto  a 
NNit  unci  tilltmiHi  Ut  dway  iiiuki>  ^oud  huniuM.  Thu  [dlu  niaKt  In* 
ad  uver  several  tlinea  each  ^enr  until  it  in  tlioroiixhty  broken  up 
h  mana  of  even  texture. 

Be  may  lx>  very  otlcn  addeil  to  a  soil  witli  jrood  rcitnlts.  It  cor 
i  aeithty,  tauki>M  t^luy  ttoil  tnnru  Iriablu,  and  holda  wind  clusvr 
tber. 

W  Unii)  for  potting  on  furtiliitprR  drpcndn  apua  tlut  i-hurauturuf  thu 
kud  of  the  fcrtiliter.  Htablu  manurv  may  be  spread  evenly  over 
larfsL-L'  a  Hliort  time  before  iliti  lirHt  pluwiiig.  It  id  gencnilly  stated 
manure  sliould  be  tlioroaghly  rotted  or  "short"  when  applied,  but 
corittidered  u  t:tM>d  prm^ticn  tn  haul  it  directly  from  the  stablu 
ig  the  winter  and  scatter  It  uii  the  ){rounil  where  it  in  to  be  iiseil, 
ifu  way  the  liquid  jKirtioii^  are  luorv  fully  available.  The  principal 
Dtage  in  rotting  taanare  before  applying  it  is  that  the  rough  litter, 
traw,  etc.  ix  veil  broken  up,  and  mj  tUu  tueclianfcal  i^ouditiou  of 
toil  is  improved'  by  its  application.  The  crop  to  be  grown  luust 
i.  be  coDsidcrexl  in  determining;  how  thoroughly  rotted  the  mauure 
Id  be.  It  must  l>e  reineniliered  tliat  it  takes  moru  time  for  vege- 
)  tissue  to  be  broken  ii  |i  than  it  doex  fur  animal  tissue. 
ood  ashes  are  a  comuaon  and  ready  source  of  potash,  and  iu  odd!- 
improve  tbo  mcctiunicat  couditiou  of  most  soils.  The  lime  iu  tbem 
R  U)  correiTt  "soarnesn"  and  to  proMiot«  th«  important  chemical 
easornltrlQcatiou.  Ashes  are  usually  fuund  to  render  lighl^nandy 
more  moist.  Oott-on-hatl  ashes  are  also  very  useful,  fnrnisliing 
Bh  and  phosphoric  acid. 

valuable  meantt  of  improving  the  soil  Is  by  gmn^ing  clover  aud 
reas  and  tnrning  iheui  uudei-.  Benelit  is  also  derived  by  groniug 
aud  bcaua  and  other  IcjfuminouH  plants.  They  coUecl  aitrogeu 
,t  their  roots  and  it  is  left  in  the  fioil. 

me  commercial  fertilizers  are  haruiful  to  certain  cropd,  aud  care 
«  be  taken  by  inexiterieuced  persons  that  a  wrong  use  is  not  made 
leoL  Chemical  fertilizers  may  be  applied  much  nearer  the  time  at 
h  they  are  («  be  used  by  the  plant.  Bulhiir,  a  Fitjuch  authority, 
for  deep  rooted  plants,  fertilizers  should  be  put  on  in  the  sprtug 
W  breaking  the  grtmnd;  for  shallow-rooted  plants,  after  lireaklne- 
ller  details  as  bo  impruvemeut  of  soil  may  be  (ouuA  m.  \.\itA  Vv)Viu<M- 
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SUPPLY  OF  SEED  AHD  TOOVG  FLAHT8. 

Seeds  sbould  be  rondy  by  tliu  time  tlitt  gniiind  is  prepared.    Ulsi 
ally  consider?*!  eiioiigli  t»  kpiuI  to  noriie  rcimtjible  dealer  ao<l  dt 
iiIHiri  liiin  for  ()uality.     But  it  iH  no  importiint  U>  bavo  eimmI  tteeill 
mistaken  nrc  t<o  easy  lliat  carerul  examiuation  of  tbe  seed  aonel 
beforv  planting  is  ndvi!tabl«. 

QOAIaCTT  AITD  QUANTITT. 

Tt  hashe-en  foiitid  by  exiicriiiicnt  in  tbe  T>e|>»rtnient  of  Agriontl 
tliat  large,  beuvy  ttcoila  ]»i-odaou  stron^vr  plaiiLH  Llian  do  nuuill, 
seed.     lb  Id  always  a  mistake  t<i  plant  old  mecl,  und  otlen  it  is 
to  procare  a  supply  from  a  difieroDi  part  of  the  country',  bat  not ' 
rutnotu  iior  Unt  difTnn-iit  in  climate.     In  thi»  way  tbe  teiideucy  of  I 
tivattxl  ]>laiil8  -^to  luii  out" — i.  r.,  t«  ^  back  ta  Ibc  wild  stute : 
Trbic-h  tbey  have  been  iiuprove^l— isvoant^raoted.    Jjetnla  of  veedtt 
tur«  banl  to  kill  out  arc  sniuelinica  fmiiid  ia  Sold  aiid  garden  aeedai 
prrcauttotis  muKt  h»  t>x<*rui»ed  it^^ainKt  them. 

Tlii;  quantity  of  seed  lu  bo  used  will  depend  of  (!Oiiraeupr>n  tht^at 
of  groanrl  to  be  plai)t«d,  and  t bat  Hgain  varies  witli  the^i^cof  lliefiUD^^ 
and  thoir  prcfeccneeft  among  vegetableii. 

A  quiinlity  ttKcvKiMry  to  kow  a  fixed  leDgth  of  row  is  alaCed  at  J 
end  of  directiooa  for  Mil  and  (TulLivaCJon  of  variDOa  vegetableftas) 
Ou  page  l&aiid  following.     Itefvrenoe  to  tlii»  will  be  beliifiil  lii  <!« 
mining  bow  miicU  seed  to  jtrovide.     It  is  better  to  have  too  uuicli 
too  little. 

PLANTS  FROM  THE  BOTBED. 

Many  vegetables,  aa  toniatoea  and  cabt>age,  mnitt  he  st^irted  tn  1^ 
hotbed  iind  tbe  ]>lanc.s  re»eC  ont^e  or  twice.     Siicli  plants  ran  di 
]inr<:hutM.-d  uf  swri-d  di-alt-ra  or  exiKTii-nci-d  tiurdriiers  in  the  ue]| 
hood.    Eiioagb  for  a  small  family  may  be  started  in  a  gooil  xized 
earth  la  a  soolb  wiikdow.     But  a  boM>eiI  (llg.  4]  and  (fold  frame  nrel 
hard  to  make.    Tbey  chould  be  lof-ateil  in  a  sholtei'ed.  dry  place,  i 
aa  n  gentle  slope  on  tb<;  Kuiiny  aide  uf  a  barn. 

Tbe  esseiitialK  for  u  botbed  are  bottom  hi-at,  protection  on  all 
and  ft  saaii  of  gbiss  a»  »,'over.     Tbe  beat  la  usually  <inppllod  by  tli«i 
mentation  of  bon-Mj  niamire.    Tbe  manure  sbonld  be  taken  fk'eiih,  wtft' 
about  half  aa  luueb  of  tbe  Htraw  or  liLtvr  uaed  a»  bedding  ag  thmif 
of  manure.     It  ia  pileil  in  a  long  heap  about  i  feet  high  with  the  tnp 
level.    If  kept  under  cover,  the  maanre  will  be  more  effective.    The  pQi  j 


>ulti  be  rotber  narrow  for  coDVeoieiice  in  LikDiIlitifi:.     If  feniioiitatJon 

[doea  not  start  riKadity,  wHtiii);  witli  liot  water  viU  Htart  it.    The  lieap 

I  should  be  turned  wvenil  limes  »t  iiit*rval*  toin«iire  wiiilorra  leroienta- 

tioo.     In  tunitiig  utiy  luiii|)s  Klioiild  bo  bnikeu  U|i  and  llie  wuruKir  jior- 

doDH  mixed  tbrautfti  tbe  heap.     When  the  ferineatatioD  has  welLflUed 

I  the  entire  heap,  the  hotbed  may  be  tiia'le. 

Tho  i»it  for  the  hotbod  is  I  to  .1  feet  deep.  It  in*y  weli  bo  built  for 
tpemmneiit  use.  aiul  thuu  lirick  u'alU  are  ecucoiuiraL  UuBrd  whIIk  ara 
l-AB  good  as  long  as  they  laat.  Uood  drainage  in  etMeotial.  Tbe  pit 
Bbonh)  be  filled  with  litter  during  tbe  winter  to  prevent  fnwrAna  od  iUs 
inner  surface.  This  M  especially  trae  if  plants  are  to  be  started  lu 
vioter.  Tbe  litter  is  throwu  out  when  the  time  ironies  tn  make  the  bed. 
Tbeu  an  lucb  or  two  of  coarse  stuff  is  put  at  tbu  iM^ttoio.  and  upon  this 
18  inches  Ui  a  feet  of  luaniire  is  plact-d.  Next  uuiuea  a  layer  of  leaf 
bold  ttud  uii  top  I  or  r>  iuches  of  tiue  ^ard^o  loam. 


J*Pi 


'-■-i?^5 


i^'- 


s 


$ 


t^i.  4.— »M-i>tiii«l  bulljiil 


Tbe  manure  should  be  trodden  down  tu  layers  about  6  inches  thick. 
ilf  it  is  loa»e  and  llull^  after  being  trodden,  (here  ix  too  much  ittraw  in 
II;  if  it  packs  soggy  and  solid  under  the  foot,  there  is  too  little  Htrair. 
It  ehould  feci  »prin):y  when  troild^n,  but  should  not  swell  up  i]uicblj 
io  n  lnj>8e  niasH  when  releoncd  fron)  pressure.  A  hittheil  with  2  feet  of 
manure  in  it  may  Iw  expected  to  beg^wMl  fnr  rIx  wiwkH. 

Mr.  Wiljiani  Saunders,  for  Ihirtyfour  yenrs  IIortindtiiriBt  of  this 
DepiirtDiL-nt-,  pn-forK  that  tbe  pit  bonenth  the  hotbed  should'be  only  a 
Joot  deep,  leaving  most  of  the  manure  above  (jroand.  Otherwise  the 
It  is  dmwn  off  by  the  vtilil  i-arth.  It  is  the  pratitice  ol'  Mtime  g:irdcn- 
to  make  the  beil  entirely  above  ground.  In  that  case  the  frame 
'should  t>e  at  every  [loint  about  a  foot  iuside  the  <-4lge  uf  the  mannre 
he«p.  Tliis  form  gives  an  opiwrtunlty  to  add  to  the  sides  of  tbe  bed 
when  tbu  heat  begins  to  du-Iine. 

Tlie  frame  iu  either  case  faces  south,  and  is  0  to  8  lucti^a  hli>h«i>  at 
Uie  back  tluui  iu  fhmt.    It  is  covered  with  a  sash  slwitiiiiT 
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to  Khed  the  miii,  ami  mo  placed  tbut  it  may  be  raised  or  pusheil  i 
Co  ullow  ventilatioQ.    Thi«  assh  can  uxnally  be  boQglit  ready- oiaila^ 
bj  6  feet  ill  size,  anil  tliJH  fixes  tliv  stit»  of  onu  Kection  of  Imtbcd. 

Kx]>erJen<:e  enables  Mm  fiirtncr  to  j(idg<;  by  the  wiirnitli  to  \m  haal ' 
vhea  it  Ix  time  to}>laut  seed  in  tlie  butbed.    if  a  tberiiinmet«r  i«BHd,i 
00=^is  the  tempertiturefor  planting  tomatoes  and  otber  plan  t.sn!(]airii):' 
mucb  warniUi,  irbile  70'^  to  60*^  will  Kuflit:o  for  otlicr^.     Xut  nil  kmUs  id 
seed  aro  to  be  tiowti  in  tbe  hotbed  at  ttie  euime  time.    Atteotioii  nwt\ 
be  paid  to  tlie  time  iit  whicb  trans  pi  stutiD^  umst  be  douo.     Wbeul 
plantK  are  ready  to  ^o  to  the  void  frame  it  jm  a  Iona  to  leavo  tin 
tbe  botbt-d.     Hut  if  jt  ia  still  too  cold  for  tbeiii  out  ibxirs  u  loss' 
occur  by  remitvine  tbem.    Cara  mimt  be  tafeea  not  to  allow  tbe  I 
become  too  bot  wbeii  tbe  giiii  comes  oot  Kuddculy,  and  to  give  |il 
of  fk-eNb  air.     Wbi-nevvr  the  t^miMTatiire  iH  alKtve  frevzinp  tlie 
may  be  njinuved  p:iit  way.     Water  Hhould  be  giveu  as  needed,  btitj 
tbe  uoniiug,  not  at  idgbt. 

A  cold  frame  ia  about  tbe  same  ns  tho  top  part  of  a  bolbed. 
bottom  beat,  and  tliererum  no  mauiirt*,  in  tim^t-HHury.     Il  is  uwd 
starting  plauta  in  early  spriug,  for  receiving;  partially  bardened  pt 
vliicli  bave  been  started  earlier  in  liotlH^U  and  ron-tng  boti»ef<,  ami  I 
wijittiriDjj  yoiiug  cabbages,  lettuce,  aud  other  plants.    Tlie  boxiiiy  iie 
uot  hvi  M)  carefully  coiiKtrueted  as  in  tbe  hotbeil.     In  fiuit,  any  uirt 
rougb  protection  to  plauts  is  iu  the  uature  of  a  cold  frame. 

FLAimNQ. 

The  time  for  tbe  first  plantJiig  iu  any  locality  !a  otily  biiown  by  exp&  i 
rieuctr,  tfrarly  %( (^flabltts  in  tlui  open  air  arv  nought.  Tlie  bloomiDjTof 
tbe  peach  isassiijued  as  a  time  for  Hccds  tbut  will  ffermiitateiiiacoIdHd 
and  resist  a  sligbt  frost.  Among  these  are  iH'aH,  Bptiiai;b,  and  osioa 
When  the  oak  leaf  breaks  fioin  its  bud  is  sugijested  for  beets,  taroifli 
corn,  and  tomato.  SihmIa  lliut  thrtvi;  only  iu  warmer  soil,  as  besBli 
cucumber,  cauteloupe,  watermelou,  S4[uaeli,  aud  okra,  luay  be  plaoied 
wbou  tho  blackberry  is  iu  bloi^som.  Tho  plautiug  must  Ite  inudeij 
oonrKe,  with  due  consideration  nf  tlio  datv  vrlieii  the  vegetable  is  e.vp 
to  be  reudy  for  use,  and  if  a  continuous  nupply  is  desired  through 
seasoo  several  plauUiigs  at  dilfereut  dates  must  be  made,  Tlir^i 
knowu  as  snccessional  plautiugs.  An  estimate  of  tho  number  »(  dajrft 
tnmi  plautiug  to  use  is  given  in  directions  for  culture,  fAR**  1^  i^ 
following. 

Tbe  gardeu  should  be  planted,  when  jt  is  pructicable,  so  a»  to  i 
cultivation  by  plowitig.     Whore  this  can  uot  well  bo  tlotio,  wheel 

.will  be  found  a  great  advantage.     Usually  there  must  lie  some  bii 
weeding,  but  it  should  be  reduced  to  a  miuinium.    For  this  reason  tbt 

^Tows  should  be  long  and  t-outiuuoiis.     If  enough  of  omi  kind  of  m 
ible  to  moke  a  loug  row  is  not  wiuited,  sovenU  kiDda  may  bo  put  ia  I 
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me  row.    The  accompanying  illastration  (fig.  5]  from  Bailey's  Hor- 
iultariBt'B  Bale  Book  fiiruislies  a  plan  for  sacli  plantiug  as  is  nag- 


•ft.    an.   4ft.   4ftiafti,aft.  2|    ^    it   1ft.    4ft.  «fL    Aft.   1ft.   Hfifiin, 
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Fra.  5. — Tracy' H  pUo  fur  ItlUiheu  iianleD. 


tied.    The  rows  are  about  100  feet  long.    It  will  be  conveuieat  Ui 
'« two  uanow  footpaths  across  the  garden,  divldiag  it  iubo  t^\c&%i^»v% 
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tlieiw)  iiei-tl  not  bntiik  tb6  mint  w  that  thny  cmu  not  W  nh>«id  i 
wlMjctiltivatwI  iLi-aaghout  their  whole  Irnfrtfa  witboat  torni^j 
dit«etk>u  or  th»  rnvrs  east  ami  west  in  preforred  b^-  sotDe. 

MARgmro  THi;  Ro^ra 

Various  devlOTs  liave  been  i^ugceatM)  for  marking  tlitfro*9fcr| 
ing.     A  niHur,  which  will  M;rv«  at  the  »ain«  tiniw  hr  a  iBiiri«,i 
of  a  Kiin>ot-h.  hanl-wool)  log  with  heavy  roiMi  Mrvnred  firmly  i 
iti8tauL>es  Rorraspuudtug  to  the  intervals  desirvtl   betirMS  tktl 
Wlwii  plants  or  i«e«>iU  are  to  be  dro|>)ied  nt  ittt«rvnls,  tb«  piMil 
loaikttl  by  knnti«  in  Uii>  rope.     A  roller  may  lie  iiiude  itf  a  i 
ktiockint;  <'f(  the  i^llar  and  hUwg  tho  hollow  wttli  ceoiwLi 
marker  U  not  avnllabh',  the  row  may  t>o  0[ieiied  ^itb 
Hhoiitd  b«'  eiiiiiIoye<l  t«  kirji  the  rowa  atmifrhl  and 
ut-herj  tbu  huUvr  r(«iilUs  will  more  thao  leimy  the  extra 

CONDmOH  OF  THB  SOZXh 

The  soil  should  be  moist  whoii  the  Boed  is  pot  In  IL  )tuj  | 
[)r«f(>r  that  the])laDtin;  Hhould  b«dotie  jatit  beToro  a  min;  b«ti 
practitw  care  niust  be  taken  against  the  baking  vf  tlir  Mil' 
Hut-d.  It  iauttiiMl  to  tii-ni  the  earth  above  tlm  (w«(l  bv  puilinctti 
with  a  hue  or  wa)ktU|;  over  it  iilw-inj;  one  foot  oloat>  Hfb-rlb(i 
This  18  to  make  t>ure  that  the  soil  ii(  brouKht  dose  aiislM 
Small,  H'uak  seedn  must  not  be  ]>ut  in  groDod  that 
thoroughly  preparMl.  It  is  well  to  sow  some  large  Hcd  of' 
gmwih,  siirh  ntt  nidiKh  or  turni|i,  with  celery  and  other  «*ll< 
ai-edtt.  The  addc<i  setrd  comp  up,  brfakiiin  the  crust,  so  ■■  iwl 
the  weaker  phints.  AIhu  they  show  where  tbo  row  u,  aod  tb>i 
way  for  ettltivation before  thoeropisup.  Of  coarsetfaenidishMl 
uips  lauMt  tie  pulled  np  aa  noon  na  the  other  plants  appear.  C« 
otbiT  sih^Im  that  t^-'rtiiiiiate  slowly  Khonhl  be  Hhadt'd. 

3l0f'l  sccdij  mmt  be  sown  much  more  tUit^kly  than  tbi« 
prolltably  grown.     If  they  irome  np  well  thiniiiitg  Ik  qi 
Lhffi  should  Tm!  done,  uk  a  rule,  as  utonn  as  tht.<  lii-ht   true  leNntl 
Id  thiiinin^  c-arv  must  be  oliKurvud  not  to  looseu  the  r<MUi<#1 
Uiut  lire  left. 

DBPTH  OP  PLAKTIHO. 

Tho  depth  of  cover  depends  upon  th«  size  of  tbo  aaelil*! 
of  geriiiiiiatioD  and  early  growth,  the  i*oH,  and  the  Moaaon  of  ; 
Planting  too  deep  ia  a  froquout  cause  of  faihire  to  conie  Qp. 
air,  and  moistnr<3  arc  n(K^es-<tary  t.o  gcniiination.     In  thr  itpriif' 
ture  is  nKually  abntidaiit,  uiiile  warmth  ik  lacking.     TlicM^tl  u^ 
near  the  surface.    Accordingly  tlie  cover  should  be  shallnwcrl 
NQnimcr,  wlieu  wanntli  is  iibundatit  anti  iuoiHtnn>  l»  lackiiif  la  A*| 
fftue  soil.    A  ohfey  auil  aduiitu  air  and  warmth  leaa  eaail)  Ui*b  ' 


idj  fwin.  aiiil   tbprefore  nlluws  Ipmi  ooTeilB|r> 

lolil  bave  lee«cov«'r  tliaii  lar^ei  vigornuK  ii««4|h,     Somn  kimlR,  as  i-^il- 

r*  moAt  be  merely  prcsset]  into  the  Hoil,Bti(i  havu  »  littiosaod  ordast 

ttered  over  ibem. 

Soaking  tlie  »ee<l  may  prove  injurious  [f  contiiiii»l  tou  Iod^;,  biittbere 

o«1vaiit»gc  ill  the  case  of  kiiitlH  that  arv  itlnw  U)  germinate,  nncli  as 

t,  carrot,  aud  |)Br8oip.    Al:<o  thick  skiiiR,  as  of  beatis,  arc  Jooitencd 

y  Boakiug,  aud  llie  plauts  will  uiuie  up  prubuttly  a  day  or  tvueariier. 

TRAnSPL  AS  Tziro. 

The  time  for  tnttinplanting  from  tlio  hiUlMHl  ur  cold  fVame  In  nimally 
>ii  after  the  funnatlon  of  the  first  true  leaveM.  The  weather  should 
cloudy  or  rainy  and  tho  gronncl  into  whioh  thi>  yoany  plants  are  to 

I  be  put  should  be  in  the  IteRtof  condition.  Theejirtli  should  l)e  pressed 
dofiely  atKitit  the  rootti  of  the  phiuts  in  their  new  place,  and  tf  the  Min 
eotnea  upon  them  Ihey  should  be  shaded  with  large  leaver,  sbitiglcM,  or 
■tooeH.  Small  plantn  may  btt  nbailoil  with  si-reenit  fold<-4l  ftt>in  paper 
Bitd  h<'!d  in  plntc  by  stones.  If  the  leaves  of  the  ynunjj  plants  arc 
iihppe<l  off  almiit  halfway  hack  rroiii  the  point,  tlie  evajxiration  from 
flMm  will  he  lessened  that  mueh  and  the  roots  will  have  an  opportaalty 
I'locBtablish  mnnection  with  the  noil  and  tttn^urn  ample  mointnreheforo 
[the  fall  demand  from  the  leaves  is  renewed.  By  this  tho  phtnta' 
Ckancca  for  living  will  be  materially  imrrKised. 
Some  plants  bear  traQsplaiittug  umch  better  than  others,  hnt  any 
litant  can  be  rejno%-cd  from  pla<-«  to  ptare  at  will  If  tho  ma«H  of  earth 
About  tb6  rootA  be  preserved  nearly  uiibrokeu  in  the  prooeas. 

ROTATION. 

Of  coarse  the  »tmo  vegetable  shonid  not  be  grown  year  after  year 
the  Hume  part  of  tlte  garden.     A  prujier  rotation  is  cnmparalirely 
im{)ortaDt  in  the  garden  as  hi  thv  Held.     Investigation  has  shown 
i»t  bntQH,  peas,  and  other  leguincn  collect  nitrogen  from  tho  air  and 
iv«  it  in  tho  soil.    It  follows  that  doficieiicy  of  nitrogen  may  he  sup- 
lied  Ity  gii>wing  legnuiinotm  erops,  and  Miey  may  ho  followed  by  other 
'"vegetiiblea  that  e^pei-ially  need  nitrogen. 

Among  miggewtiomi  for  rotation  are  the  ftpllowing:  Ijettnco  may  be 

|wicceede<l  by  beana  and  tomatoes;  beans  by  tnmips,  radishes,  or  celery; 

by  t-abbage  or  celerj-;  tHWts  hy  (ipitiai>h,  Ipttnw,  orokra;  onions 

Fby  tur)ii|)«,  peas,  beans;   cjibba(^,  okra,  celery,  squash,  irielonft,  or 

cncoDibers  by  l)eanH  or  peas;  nom  by  melons,  cncambcrsr  nqniisbf 

I  beaitis  or  peaa. 

CniTrVATIOlf. 

The  nhief  purposes  of  culttration  nre  to  keep  down  the  weed «  and  to 
nnintain  in  the  soil  a  supply  of  air  mid  luolature  liivorable  to  ulant 
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Tlin  mofBtnra  In  tlie  noil  nboat  arlgoranfl  plnnt  in  raplcllf  curl 
by  evaporntioii  fmin  the  Iravcs.  A»  lnti(;  an  tbo  f^'oiitiii  rool 
ordinary  water  supply  for  Beverol  feet  below  the  Rtirface  a  ita 
of  rnoiBttirn  gix^a  upvcartl  tbruugti  the  ttiiuuld  spaocfl  bctwMo 
graiuB.  The  upper  layers  of  ootl  nre  Icept  iWiiu  lM?comit)g  Arj 
Unw.  Hntwlu-n  tliii  rainfa!)  iit  MrAnt  tho  moitititrvi  in  tlie  hnrv 
iH-comi^e  L-xIinut>t«d  and  tho  plant  carln  up  aud  dwiodlrs.  A 
prevatK  The  ^rdeticr  mu&t  pnivide  »^lnst  tbe  ofM-orreiiH 
ooDdition,  It  is  not  eooiigh  to  remedy  it:  lie  muKt  prvvenrtt.  j 
Ibe  niiittt  4-Qldenb  means  in  a  iimlcli,  whicb  is  moAt  .•oitvi 
of  tbe  snrlace  ecM. 

TUdT.  FOR  THE  SOtl.  Mtn.CS 

CTsually  as  Boon  as  a  rain  in  over  tlie  atinospbvre  1«  Iree 
and  cvaiwration  fmin  tb"  wnil  net*  in.     Tbp  water  tbat  baa' 
in  comra  up  tbrouKli  tbe  little  pores  between  Ibu  «oil  praiuft 
olT  from  MietMirfat-e  of  the  ftoll  Into  tbe  alt.    The  (;ardenrf'« 
tlie  miilcb  18  to  Nire  t-bis  moisture  and  send  it  tbrougb  liit 
tbe  little  pi[>ca  ur  tubeH  formed  by  tbe  pme»  of  ibo  soil  an 
flow  tbrongb  them  ischecked  and  evaporation  (mm  IhfgmaA 
IcRSouod.     It  is  only  iieec*5ary  then  id  order  to  save  the  tiMiJi 
tbe  plnnta  to  break  np  tbe  sarfaco  of  tlie  noil  with  u  rake 
Implement. 

It  is  a  serious  mistake  to  mippose  that  so  long  as  the  sarfkv 
moist  the  soil  below  is  well  sii]>i.>liod  with  wat«r.  A  datup 
mean  only  that  moistiir»  is  rapidly  eva^iorntiDg  into  the  air. 
as  the  surface  becomes  xoHd  It  should  be  stlrretl  with  a 
As  ft  rain  or  even  a  shower  compaota  the  wil  at  tbe  siirfaoivtbe 
notion  tbat  it  renders  taking  or  sballon-  plowing  lean  a 
cifloly  contrar}-  to  the  fact.  It  is  tiien  especially  tbat  the  $w 
he  broken.  The  same  is  true  after  irrigation.  Tbe  mkiujror 
aboald  be  done  as  sood  as  the  soil  will  not  okke  wbeu 
baud. 

ZRIUOATIOH. 

But  ft«qaent1y  dry  weather  continaes  ko  loDg  that  It  fs  in] 
jircserve  sufficient  moisture  by  tillane  or  any  sort  of  moh^hiae. 
'beromeH  necessary  to  wator  tbe  garden.    Where  there  >s 
with  city  wat«r  works  the  supply  is  amplo  and  «Mily  rctuibei. 
locations  Tarioos  forms  of  uisterns  and  reservtnm  aro  employed 
it  is  possible  tbe  reservoir  should  1»o  a  low  feet  above  >'     ' 
any  part  of  the  garden  can  Tw  ie;u'lie<Iwitliahoeoora  V 
The  propar  npi>licat)on  of  water  appears  to  b«  rerjr  Btmpto^l 
fa«t  qnile  difliculu 

(t  is  not  nnusaal  for  an  inexp«-*r!euc«d  person  to  !(prfnkbi_ 
m-ery  day  or  two  and  think  he  is  relievini;  tlip  drouKbl. 
auck  Croatineut  ia  VikeiVv  ^»  \>«  Vianim<V\l,  uttpouial)/  ii  Uie 
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jred  tn  leave  H  crust  about  tlie  plants.  In  watering,  Mie  enrth  shonid 
jboronglily  wet,  sn  that  the  moiBtare  will  get  to  the  lowar  luid  oiiter 
B  of  Mic  plftiit.^.  In  order  to  clicck  evatwrntlon  after  spnukling,  tfae 
^AtceftbntiU)  )>e  broken  as  tut4>n  as  dry  enough  towork.  Tlie  vatering 
lid  he  re|>eated  when  It  isevident^npon  careAil  matching,  that  more 
Istiirv  i»  iie<'<uu!ifi ry.  It  muctt  Ua  reiiicmliRrccI  that  tlin  ttmiiUjatMivo 
irhit^b  Uike  up  nioieture  and  plant  food,  are  most  Domeroua  at  tlio 
iti(-fl  nf  tb<^  large  roola  and  at  a  distance  trom  the  stem.  Ttie 
tnnt!t  be  so  given  as  to  reach  these  small  rnot8. 
e  l>e)it  lime  for  watering  is  geiit-rHlly  thought  to  be  dtevening,  but 
'ftir  stiyn:  "In  the  npritig,  In  the  niiddie  of  the  day,  becaui«e  the 
ing  and  evening  are  too  coolj  in  thu  anmmer,  at  evening  l>ecaHse 
,ys  are  so  hot  that  a  great  port  of  the  water  given  daring  the  day 
I<1  l>e  I'vaponitMl  immediately;  in  anlumn,  ititbi*  morning. lM>caus6 
highUt  nrt;  rohl." 

r.  Saunders  sayit:  "Water  at  any  time  when  tlie  planta  need  it, 
water  thoroughly.  When  1  am  told  that  watering  in  tlio  suiishiuo 
>on  will  bnrn  up  my  plantn.  I  anKvrer  that  the  jilantM  will  certainly 
L  Dp  if  I  do  not  water  them." 

KaUnQ  THE  WBEUa. 
MdK  n-ill  bo  mam  troublo'^oiue  wheti  rain  is  plentifbl.    The  plow 
Uoe  ought  to  Im!  deiieiided  upon  mainly.     Hand  weeding  i»  nei-e-s- 
tn  aomo  e-iutOM,  hut  is  alnayn  alow  anit  tireaumu.     VariouH  fomiK  of 
ifators  and  wheel  hoes  are  in  nue  and  have  many  advantages  over 
inary  fteld  implements.     Also,  there  are  wveval  forms  of  hand 
made  to  cut  jn.st  bi-low  the  snrfnce  and  Uill  the  weeds  raoni  effee- 
1y  and  rapidly  t.li»n  tlie  nnlinary  ]um»  will  do. 

eral  kindn  of  grasse.H  are  the  lianlent  to  deal  with  when  once  they 
eetiu  the  ground.    The  worst  of  these  are  witch  gnu«8,  orcoiic-li 
nnd   .Inlinwin  grasR.    8ometin)C8    very   iniublcsomo   but  lesa 
(ant  are  crab  grawt,  Xinible  Will,  and  Itennnda  graMi.   The  thing 
E>  wicli  these  is  to  twe  that  thov  are  well  killed  out  before  the  gar> 

■  TJons  forms  of  insectici'lcs  are  used  to  kill  cabbage  worms,  potato 
i^  and  the  like.  Farmers'  Bnlletin  Na  ID  gives  directions  an  to 
t^repar^tion  of  many  of  thene.  Hand  picking  of  worms  and  brtish- 
Piigs  oft"  the  piantfl  into  basltftta  are  primitive  inestns  of  prote^itiun, 
POmelimes  prove  the  nmst  pmrlicablo  and  most  effective.  A  flock 
(**](eys  often  proveitt  to  bo  of  great  assistance  against  inaectH. 

!         SFECIHC  DEBECnOKd  FOR  8EVE&AL  7EQETABLE8. 

f^choke. — The  .lerusiilem  arttrlioke(f]g.  (>)  in  n  di-tip.  fHVnrAUl«\nv\\t\, 
frei Hired,  will  prcKluce  at  the  rat«  of  30U  to  (XH)  bu6V\e\a  \a  "Oax,  -•aKX'b. 


IHBECnCIDES. 
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Tvro  or  tliree  toben,  If  mnall.  are  platifed  in  a  bilJ.  Tbe  biDatfi 
rpet  a|)art  eBC'-li  wuy.  CaltivnTioii  is  in^eeKsary  if  goo<]  tttvtai 
dmirtd,  but  tli«*  plaut  will  [ir<)dut<p  witlioiit  any  t-Hre  wbiUvT«r.  I! 
tab«rB  nro  icatiy  fi>r  use  early  iu  OtUilwr  luid  mny  he  ilag  it  wfHt 

vlieu  tlie  sroaad  is  not  fnueairi 
late   in   March.      Freezini;  J« 
uffet-t  tlieiii   and   ttioy  cob* 
tiihle  fretib  fVom  t.be  eanb  in  tkj 
spring  wh<Ni    iither   vegpUliI«J 
likely  to  be  rtile  uoil  miuij. 
arc  Iwiled  ur  Hteamecl  lill  nAj 
served  witli  creaui  shdi-«:  tefl 
also  us«d  !is  Kttliul.s  ur  iiuktut 
have  about  tlic  Muinr  (oed 
potAlovs.     A  pint  of  rnt«ts,< 
eycM  AM  pobituos  uro,  will  |rlui: 
30  liills. 

Afpara^t. — Thiit  vp^^l;.!.. 
of  tlie  earliest  U*  be  re«d]rl 
A   fertile  ttoil    is  iHwt,  Irat 
ground    tliomu^lily    iirvjiBRd 
wpl).    Fine    r^andy  aoll   maliVk 
plat  to  firrilty.     Sow  iiu'. , 
lee*,   apart ;    .vjvcr     r.i ; . . 


Tbin  frhrn  ^  or4  inched  nigh  to  1  foot  in  the  row  If  tbp  nofliX 
(iwtber  »|>art  on  u  tutnOy  Mill.    CuItivaU:  varvriilly,  uad  Hupf 
droH-tiitf^  of  Well  nithtl  itianiiro  each  sprinjf.     Tho  plaDt 
Tigoronnly.     It  will  bo  reatly  for  uso  in  ilm  llitnl  yrar,  and : 
out  iiDtfl  lato  in  June.    It  should  then  be  well  worked  and  Ml  ^  < 


17 


gatber  streugth  for  tlie  next  j«iU''!>  cmii  of  KliootA.     Wbeii  the  tope 

igiti  to  ilio  tbey  should  be  cut  and  burued.    Tlio  at(i>arafuti  uii  the 

'k«t  IB  u»ually  vhitc,  except  a  siniill  tip.  mid  the  vbtto  portioa  is 

ngy  Atid  inedible.    This  is  tb«  re^alt  of  deep  setting  nn<l  cutting. 

the  seed  in  ]>lHiiti>d  oa  heiv  ilii'ect4>d  niid  the  nhixiU  rut  n  Httle  bHow 

e  surface  wlieii  2  to  3  irahes  1ii);h,  a  disti  cuusidcred  by  mauy  ]ieniiOD8 

bemoru  satiKfitct<ory  will  bo  obtaiiieil.     Tvo  and  one-tialf  oancesof 

TTitl  sow  100  fMt  of  row.    A  year  may  be  gained  by  piircbaBiitg 

e  yoiiiig  platits  a  year  old  ami  »^(>tL)iig  Ihmu  out  -l  imities  di^«>p.     Kor 

itaiU  oil  a-sparagiis  (p-otriiig  see  Fanners'  Tliilletiii  No.  01. 

OS. — A  liK^it,  loose  Knjl,  fertile  and  ndl  prviuircd,  will  give  the 
t  retialte  for  snap  beaua,  and  the  ltoj)  will  be  the  curlier  for  u  consid- 
ble  [wreentursaiid;  bat  a  fair  reluni  mayboexiieeted  from  ahnost 
,y  soil  with  ordinary  uare.  Sow  us  early  as  frost  will  permit  in  drilla 
ft-ci  apurt  and  oover  I  to  3  inches  deep.  The  pliiiiU  nhould  stand  5 
7  inches  apart  in  the  row.  The  lillago  t«lioiild  be  with  a  horse  culti- 
tor.  If  the  spate  is  sinnll  the  rows  may  be  S  to  f-  inches  apart.  The 
ilaats  should  uot  then  be  tiiiite  so  close  iii  the  row,  the  8ui>ply  of 
ilixer  and  water  a  little  more  geuerou»,  and  »  wheel  hue  should  be 
1  ill  citltivatioii. 
Beans  will  be  rctidy  for  the  table  in  six  lo  eight  weeks  from  planting*, 
wanted  veiy  early  they  can  bw  lianilled  snccwjislully  from  thw  Imtbcd. 
11  gniMi  [lorls  should  be  pickeil  as  soon  us  seed  begin  to  form.  Ity  a 
diiUouB  eiclectiuu  of  kinds  a  snt-ce«»iun  tail  be  secured  without  delay- 
g  the  plaiitJDg.  Ouo  quart  sows  100  fvet  of  drill. 
Limn  beans  are  planted  in  drillK  :i  fe(>t  apurt  and  allowed  toKtand  20 
cheM  aiMirL  in  the  row.  TIil^  beans  should  be  placeil  with  the  eye 
own  and  covered  'i  iuclieH  deep.  Pole  beaHA,  boUi  snap  and  lima, 
muat  be  planted  later  than  the  dwarf  varieties,  as  they  are  more  easily 
ijnred  by  fro-st.  Three  or  fntir  plants  HhnnUl  ht:  Icftiueauh  litll.  One 
Int  w>w»  100  bills.  Rciidy  for  use,  lima  in  90  days,  pole  in  1 10  days. 
Beets. — I..<iose,  rich  soil  with  conNiderablewand  is  desirable,  but  bcota 
irill  grow  well  in  any  exwpt  a  hurd,  heavy  clay.  The  seed  should  be 
lantcd  about  an  inch  deep  i»  drills  3  j  feet  apart.  The  sewing  may 
qnit«  early,  as  the  plants  will  stand  a  light  frost..  When  growth 
las  fairly  begun  thin  to  0  or  !4  inches  in  the  row.  The  plants  removed 
Hay  be  used  an  greuns.  Turiii]>  or  globeshaiied  are  lihcd  be^t  for 
Bninmer  use;  the  long  varieties  for  winter  keeping.  Lejif  blight  is 
Dconsiooally  troublesome  in  beets  and  may  be  met  by  h praying  with 
Bordeanx  mixlnre.^ 
Winter  lieets  are  sown  in  July  and  AugU8t.and  alter  frost  are  talcott 
p,  the  tops  cut  oft;  and  the  roots  stored  Jti  tlio  cellar.  Onoonnccof 
eed  will  sow  GO  to  70  fuet  of  drill.  Ea:  ly  varieties  maybe  nsed  lu 
rt  to  <>0  days;  thi^  n»ols  will  he  mature  in  l-"iO  diiyj*. 
Cabbage.— The  beat  »(ikl  in  u  ileep,  rich  lotitu,  well  worked.     Positiuit 
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Bhn<lo(I  duriiif;  p»rl  of  the  day  iire  to  be  nvoided.  for  cnhbiigcs  rcqtiin 
abunclatit  ti^tit  :iiiil  waniitli.  A  liberal  n mount  of  stable  nnuiarr  or 
otiier  proper  fertilieer  will  make  good  returns. 

Tbo  yoiiQi;  plinit8  »iIiouM  be  starto<l  enrly  in  a  hotbed  and  traM- 
plant«il.  (^Riially  tlip.y  muitt  l>e  kt-pt  for  ii  tiiii(>  in  tbo  ttilil  fVAm«  li«foR 
b«ltig  finally  set  hi  liills  3  Teut  ii]mrt.  It  is  best  tu  wait  for  a  rain 
before  Aettiiip  unt,  but  hIihIIow  tirilitt  may  bu  madt;  and  soaked  with 
watiTO^-cr  a'mhU  A  1iKl>t  mulrli  i^liould  be  iipi>lic<l  Ui  tliv  pIhiiIa  wben 
RGt.  Ill  dryjiot  \vu»tlit>r  wiitLTKhcndd  bo  given  Ifberdlly  and  tlieplnnli 
sliailed  carefnlly  with  boards  or  leaves. 

CiibbaKCS  hiive  unvcral  enemies,  which  will  destroy  the  crop  if  left 
alone.  Among  thene  arc  root  maggots,  agiiinRt  wliicb  slips  of  tarrtd 
paper  have  beon  used  succflssfully;  cabbage  worms,  which  may  b* 
destroyed  with  pyrethniin  or  kerrwene  emnlsioti,  and  dnb  root,  ftr 
which  there  is  no  known  renifdy. 

Otic  oiinc*  of  wed  will  produce  1,500  to  'i,f)W  plants.  Kendy  for  OM 
in  100  to  IWidnys. 

Carrots. — Sow  I'arly  in  loose,  rich  aoil  in  rows  3  feet  apart  for  hon» 
cultivator  or  1  foot  for  the  hoe.  The  seed  i»  stnal)  and  alow  to  start. 
It  shouhl  be  covered  lijihtly  and  preased  down  limdy.  If  radish  swd 
be  sown  in  the  same  row  they  will  break  the  Burface  and  mark  the  rows 
so  that  rL'livf  may  be  givLMi  if  the  gcouud  should  bake.  Thin  t^  4  tndM 
apart  iu  the  row.  Carrots  are  considered  be^t  when  young  and  tcnilff. 
and  aiicccRsive  sowings  will  he  necessary  to  enpply  them  in  that  w»ii< 
tioa.  One  onnco  will  plant  150  feet  of  row,  Carrots  may  b«  used  inW 
to  120  days,  varying  M-iih  variety,  niaiia)?emmit.  eto. 

Caoliflower. — Thi»  vegetable  deserves  more  general  cultivation  in  tbB 
farm  garden.     It  can  be  rainod  with  ahoat  the  sanic  soil,  plantitig,  tint 
care  as  cabbage,  bnt  the  supply  of  moisture  must  be  maintained  tB< 
carefully.    The  plants  do  not  stand  very  hot  weather.    When  tbo  pi 
begin  to  head  thelimsi?  Iravcs  shoald  be  be»t  over  to  whiten  ihout*D 
One  ounce  of  weed  will  give  l,0(Mf  to  2,00()  plaiiLa. 

Celery. — UniiAual  care  is  iiecessary  to  grow  celery,  but  it  Mldnai  CiDi 
to  re8[K>nd  to  pro]ter  treatment.  Lights  rich,  and  very  flue  Koil  i.i  npeded 
to  plant  the  wec-d  in,  and  a  rich,  |ieaty  loam,  ''a  sandy  ninck  or  niold,nr 
any  loam  that  ii*  abundantly  supplied  with  huuius",  is  right  for  growin; 
the  celery  to  maturity. 

Young  planta  may  be  bought,  hnt  it  will  frcqncntly  prove  cheaper  to 
gmw  them  from  the  f*eec.  and  thicy  will  then  be  «trt)nger  and  thrinisr. 
'  Th^  seed  slioiild  be  sown  early  in  the  bouseor  in  a  good  hotlHwl.  TliQj 
refiait^)  a  very  little  covering  of  fine  earth  and  some  growers  merely 
preKS  Hieni  (nU)  the  soil.  A  small  box  will  give  room  for  starting  an 
abundiince  of  platits.  When  the  second  leaves  appear  they  should  be 
transplanted  1^  to  2  inches  apart  In  large  boxe:*,  and  as  they  begin  ti 
^ow  should  be  hardened  by  exposure  to  the  oi>en  air  and  (>un  in  tin 
warm  part  of  the  day.     When  settled  warm  weather  has  coue,  Murtf 
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VW.  t.— Onimd  ChArry. 


to  two  <raiic«B  of  seed  will  plant  IW  liillt 

*5  days. 

Onnutd  cherry. — Tlii8|ilniit(ng.  7),a1iW  known  asstnkirlMny 
clierr}',  g^on'!^  wild  in  t1ii;<»rtiDu1d.sof  Ibu  Mi&MiKMJpiii  Vnllt-t- 
is  used  for  |)ix-.tiTves  tor  the  table.  A  gmxl  soil  well  woikcit 
tbe  quantity  nnil  quality  of  its  proclacMon.  It  may  be  pliinu 
drills  3  foet  a|iart,  with  1'2  to  IK  inches  hetwcvn  tlie  plaubi  in 
It  Is  rcc-om mended  as  very  |>rodiidjv 
keeping  tlirough  tlie  winter  in  Uielivll 
I«ttoc«.— This  plant  is  tbo  most  f:«>ai 
ill  thiH  (uiuntry  tor  hoIikU.  A  wmhi  n 
Ih  I'etiuired,  iirith  plenty  of  wat^r  xuJ 
weeding.  Sow  as  soiin  a.s  dimger  of  M 
i»  poRt  The  M«d8  arc  wry  small  am 
niixcHl  with  »i»rnl  for  sowing.  They  l 
t'overwl  ver.v  Hgblly.  Jii  tbe  Snntli*™ 
is  usaal  to  sow  tbe  seed  bruadt-'asi  oc' 
drawiii;;  thv  fiiittt^i'S  lightly  thmugli 
to  rnko  in  vith  a  light  branch  of  * 
■nrdiiiary  rake  will  uiver  too  <le(^ply. 
tht.  cabbage  leltnt-es,  form  beiitlti  nal 
dthei',  tli(>  Cos  luttuuCM,  dn  not  hria<l. 
blanched  by  tying  up  tbo  leaves,  liettnve  may  bo  utK^l  in  3 
from  planting.  Ooo-qaortcr  of  an  ounco  of  «L«d  will  saw 
ofdrUl. 

MartyQia  (fig.  B). — A  rich,  warm  soil  in  iK^cdcd.  Plant  wb< 
goub  for  the  year  in  hills  3  I'eot  apart  each  way.  The  scvd 
come  up.  One  good  plant  to  the  hill  in  enough.  The  seed 
be  ready  for  pickling  In  GO  to  SO  days  and  are  put  up  in  tbe 
as  vncnnilwrs.  Elalf  au 
ouDce  of  seed  will  plant 
lOU  bills. 

Ueloii*. — Both  ui  u  s  k  ■ 
melons  (cantaloupes)  and 
watcroiclonaiiecd  awariu, 
ricli  soil;  but  caro  must 
be  obnerved  aot  to  grow 
the  vines  at  the  expense 
of  f^oit  by  improper  use 

of  ferlihytng  nmterinls.  Melons  grow  nvulily  in  a  fei 
The  uianagutueiit  in  iilxml  the  same  aa  for  tbe  aicu 
light,  beat,  aud  air  are  needed  and  not  so  much  moistnm 
may  be  piuohvd  biurk  if  Uioy  tend  to  run  oxooeaively.  M< 
need  L*  ounces  of  sued  to  the  llHl  hills;  watermelon,  I  oaneC 
melons  ripen  in  about  100  days  ftoui  sowing  tbe  seed,  walM 
120  to  IM  dftya. 


Ewa. — A  (l(«p^lei^im^wlt  prepured  ia  to  oe'fteslrwT  for  okra,  bn 
makes  a  tlirifly  gi-owlh  ntid  will  ilo  well  with  very  littlf  care  nfler  it 
>  a  gooil  Mtarl,  iiiili-~sis  tlur  Kca.Hiiii  la  very  wvt  nud  cool.    Tbe  need 
M  Dot  come  up  with  tauvU  c(>rtaiiity,  auil  tMo  or  tlii'ee  plantings  may 
"^  necossai*)'.     Seed  slionld  usually  be  procnred  trcsli  from  n  dealer 
^V(>ry  year,  but  wit]i  i iitcIHg4>iit  handling  it  may  1)r  euived  from  lliu  iKid. 
'-**tr»  sliniild  bo  planted  a»  rooh  as  fpoat  is  gone,  in  drills  24  to  3  feet 
'^Purl  and  covered  an  incb  deep.    Thin  l«  I-*  or  IS  inches  as  soon  us 

t**  plHiits  begin  to  grow  well. 
7lie  [xkU  are  cut  3  I0  5  dayH  aftvs  the  lliivrerft  fall,  and  an-  uHually 
'iled  alone  oi-  iu  sonp  witli  other  vegelnbleii.     <Ji]c  and  a  linit'  unu^-es 
seed  will  plant  1<H>  hills.     Use  of  the  pods  may  begin  in  !>0  to  100 
^*^H  from  planting. 

^t  Onioos. — A  rich,  deej).  friable  loani  is  the  best  soli.  Bow  early  in 
"^^ulluw  drills  1  to  '.\  feet  apiirt,  and  rover  with  hall'  nn  int^li  nf  \rcll 
;^**.lverize<l  sttil.  Thin  Ut  4  inches  in  the  row.  Keep  down  the  wecda 
^dustrionKty.  This  will  uHanlly  rBi|iifre  working  every  ten  days. 
Istead  of  sowing  seerl,  tbe  sets  may  be  ]tut  out  4  tn  (i  inehett  apart  in 
km  a  fool  apart.  Thr  grntiiid  doi-K  not  (linn  nred  lo  bi;  nri  llnvty  piil- 
rized  before  plantins.  If  the  seta  are  put  out  in  October  they  will 
irniHh  Hiender  white  stems  fur  the  table  about  two  weuka  from  the 
iginuiug  of  growth  in  the  spring.  Onions  well  ripened  keep  well 
trough  the  vrintt;r  in  a  dr>'.  coiiI  placet;.  Oue-third  oiin(-ti  of  Ki-ed  or 
f|uart  of  aets  go  to  UK)  feet  of  row.  Farmers*  Bulletin  No,  39  far- 
tisbes  full  details  on  onion  enllure.  Koady  for  use  in  100  to  110  days; 
ipe  iu  100  days,  acconling  to  variety. 
Panley. — This  in  n  biennial.  Dt^rp  rirb  moiI  made  very  fine  and  me]. 
iw  is  best.  Sow  early  in  the  etpring  in  drills  half  an  inch  deep  mid  a 
>t  at»art.  Thin  to  6  inche*?  in  the  row,  when  the  second  pair  of  loaves 
appear.  If  wnuted  iu  early  spring  parsley  may  be  sowed  in  Septcnibor 
In  a  moderately  fvrtilti  soil.  During  the  cold  weather  thi;  pL1nt.1i  Nhould 
covered  nearly  to  tbe  top  with  leave;^,  held  in  pluue  by  bratsb.  One- 
L~fourtb  of  an  ounce  of  seed  will  t>ow  lOU  feet  of  drill. 

Panoipt. — This  vegetable  is  grown  preeisely  a«  the  carrot  [p.  18).    It 

nay  bt*  left  in  the  ground  all  winter  and  dug  :ui  wantetl.     ft  in  enntiid- 

er«d  sweeter  and  belter  when  nianngeil  in  that  way.    One-fourth  of  nu 

oouce  of  seed  will  sow  100  feet  of  drill.    Tho  roots  are  roady  for  use  in 

IW  days  fVxjni  planting. 

Peas. — Fnist  Is  not  so  fatal  to  peas  as  to  beaiiK,  and  the  sowing  may 

'tlierefofe  be  earlier.     Tbe  soil,  planting,  and  cultivation  are  pra4:tica1Iy 

ie  same  as  fur  bcan»  (p.  It},  but  peas  retjuiro  a  better  soil  and  more 

ention.    Some  of  the  best  peas  grow  tall  and  require  atteks  or  wii« 

hold  thuui  ofT  the  ground.    The  half  dwarf  kind  may  be  planted  in 

rows  so  that  they  will  snp|>ort  each  other.     The  seetlftoes  not 

)me  up  with  quitn  sti  ranch  certainty  as  beans  and  the  ••'•  ^ 

iffer  more  by  acoideuta  and  diaeaae.    Xildew  ii 


dnemy.  ami  [s  treiitoci  with  Rordoaux  niixtnre.  (FouttwU 
Weevil  ill  tlm  sct'tl  limy  bo  kille^I  by  soakliij^  for  nii  bonrina 
of  an  ounce  of  »>{)])er  carbonate  and  u  tillle  less  tban  a  pint  of  i 
fto  tigallonaof  watCT.  If  peas  nre  wanted  ror(>everuIn-i-«rtUsM 
sowing)*  must  b«-  miitle  or  viirietics  judiciotiMly  cliosen. 

Two  distinct  kiiiils  of  pnaa  aru  kiiciwn,  8Tii04tth  MNsdeduul* 
seedod.  Tlie  latter  arv  earlier  and  last  loiiKer;  the  rormrr  s 
bave  edible  pods  and  arc  known  as  su^'ar  peHM.  One  piul  of 
plant  KM  feet  of  drill.  iU-mly  for  timt  iu  5ci  to  90  dit^m  aooM 
variety. 

Potatoes. — A  rtcb,  Miiidy  toam  is  the  most  favonLble  mtU.   I 
be  tliorougbly  looseuocl  so  that  the  tubers  amy  i^row  IVed}. 
as  Kouu  an  ftosln  ceaui*,  about  3  Inebea  deep,  12  to  ISinclieti 
rows  3  feet  apart    Tlie  tubers  are  cut  for  planting  ho  &«  lo  l 
or  two  oye«  to  «M;b  piecw.     Level  cuIti\'»tion  is  preferred.    Tl 
mu^t  be  kept  down,  and  when  the  potato  Inigs  appear  the; 
killed  proiiipMy  by  a  froo  us«  of  Paris  green  or  by  bnuiiiiui!  off 
A  second  planting,  covered  deeper,  about  May  day  will  give 
for  use  in  August,  and  a  titill  later  planting  will  rnruish  die  1 
In  digging  and  storing  potatoes  ahonld  not  be  much  exi)OMd 
A  pock  of  potatoes  will  plant  30O  f^t  of  row.    For  additios 
miition  rcganling  potatoes  see  Farmers''  Bullotf  a,  No.  36.    VM 
ready  tor  use  in  85  to  1-^5  dayit. 

Radishes. — Among  the  first  usually  sown  are  radisfaea.  Tbey 
Gttio  space  and  ca-n  be  grown  indoors.  A  loose,  rich,  deep 
if  Handy,  is  reijnire<l.  The  radish  should  grow  very  rapidly 
eaten  while  still  very  young.  The  drills  are  made  12  to  !■ 
apart  and  the  plants  3  inches  iu  the  drill.  The  Heed  sbonld  be 
about  an  inch  deep.  It  comes  up  well,  but  should  be  plauu 
and  tUinued  promptly.  H:uli'ili«s  are  freijuoutly  sown  bioadi 
raked  in  lightly.  Grubs  souititimesdesti-oy  the  roots.  TUeont 
is  to  plant  in  .<4oil  where  the  grubs  have  uot  found  lodgmetiL  I 
Rowings  will  be  made  by  thoMO  who  (M|,ioy  freah,  t-risp  ndiib 
onnce  of  seed  will  sow  lOU  feet  of  drill.  Itendy  for  uao  in  30  to 
acuot'ding  to  kind. 

Bhiibarb.~The  soil  should  be  deeply  workeil  and  rich,  bat  I 
will  grow  with  unl  iuary  can:  upuu  any  good  ground.  Ao  mmb 
sheltered  from  east  winds,  is  desii-nble.  Bono  moAlaud  barnyan 
are  recommendetl  as  fertilizers.  Khubarb  may  be  grown  bj 
the  seed  in  the  spring,  but  it  is  better  to  nse  tlie  divided 
plants.  They  should  be  set  3  to  3  fed  apart  and  may  occnM' 
wise  unused  corner.  Oiiee  set,  it  will  produue  for  nevenl  yfl 
very  little  at teuiion.  Use  begins  in  the  aeooud  a«wou  and 
diiMroutinued  in  the  summer  in  time  to  allow  the  plunta  to  r« 
for  the  next  year.     An  ounce  of  twitt  will  sow  122  feet  of  drill. 

SaUify- — The  planting  and  coltivaliou  are  tlio  Huue  as  for  tJu 
(p.  IS),  except  that  a  little  more  space  between  the  planta  is 
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X}  an  advatitaee.    Salsify  may  be  left  out  all  winter  if  freezing  i» 

IBry  ftevcre,  but  it  is  c'oiisi<lcir<>(l  better  to  {mil  and  st-orc. 

p  onnce  nf  wwi  will  kow  loo  feet  nf  ilrill.     Knaily  for  ti8«  in  1%  In 

nach. —  For  early  nae  sow  in  a  shell^-reil  i>larp  in  iv  ilry,  well  pre- 

,  furtiiii  .s(»il.     Lat»-'r  tin-  plant-*  socra  t<>  iifod  moisUir  ktouh*!.    11 

In  ttie  nil],  H|>inm-1i  can  iiHUally  be  wliitoii'd  uikUt  a  »uilub,n-hfcb 

be  removed  early  in  tbe  spring.    Tlie  drills  slionld  lie  a  foot 

and  tiw.  need  tiiveriM:!  iibout »ii  inch  di^up.     Tliin  to  0  iuclics  iipart, 

ally,  as  tlio  plants  ^row^to  1!!  inches  in  tU»  row.    Unther  two  or 

i  of  the  lur^ent  loavett. »»  wniitod  from  each  plant  as  soon  aa  tliey 

urge  enonfil'-     Onttlie  Imads  wlicri  llnwer  steinn  »pp«]Lr.     N«w  Zea- 

■■phiwU  U  a  now  variety  quite  difl'orent  from  tbe  common.    The 

to  hIiouM  Htmid  ■>  feet  aimrt.    Perpetual  ei))iiiacb  is  t-oTrn  in  rows  a 

kpart  in  Very  ricli  soil  and  thinned  so  as  to  give  plenty  of  room. 

istn  ounce  of  seed  is  rijihi-  for  100  feet  of  drill  of  the  onlinary  kindj 

bntfi  of  (he  New  Zealand  is  enough  for  a  family.     lEendy  for  use  in 

35  dayK;  Xew  Zealiind.-IO  to  ZWi  diiyit. 

yuih. — A  wnrm,  light,  rich  soil,  deeply  worked,  iw  Iwat.    Plenty  of 

|b  manure  will  be  repaid  by  increased  yi«ld.     Pluut  summer  vainiv 

In  alitrhtly  elevated  hilK  i  feet  apart  each  way,  as  soon  as  the 

pid  i«  wanu.     I'lacc;  the  weed  upiisht,  with  tht-  eyirdown,  nnd  cover 

ainclieadeep.    UatevanetlcH  sliouUl  bf  plimted  In  tiiils  U  to  S  leet 

I  way,  loavinff  four  plants  to  a  hill.     Another  way  is  to  plant  in 

I  t'2  to  20  fi>«^t  ajian  and  t1nn  to  G  feet  between  bllln  in  the  rnvr. 

^  beans  or  peus  may  be  cultivated  between  the  rows,  to  be  cleared 

I  Jn  July,    Wcftds  must  be  kept  down  and  moisture  held  by  culti- 

In.     The  hnnil    iioe  must  be  used  afler  the  vines  begin  to  run. 

jtrom  the  hniiio  garden  is  likely  to  be  cmssed  with  cneumbers  or 

IIS  nnd  the  pitHiiictnnsntisfactory.     Oneoiiiueof  seed  for  snminer 

fwo  ounces  for  winter  will  plant  W  hills.    The  summer  squash  may 

ted  ill  M  days;  winter  aquiish  will  be  ri|ie  in  llfi  to  I2i)  dayn. 

bet  com, — This  crop  re(|uircH  iiiuch  room  itiid  a  rich  sot],  broken 

I      It  does  nobdi-mand  the  careful  piilven7.ing  iind  hwseiiiu^  nf  the 

fid   before  planting  which  is  usual  iu  garden  culture  but  will 

fbetler  rcsidts  fur  this  and  other  fjenarous  troatmenl.     I'laut  as 

a*(  danger  of  frost  is  p;ist  in  drills  .'JiJ  ft*et  apart,  dnipping  three  or 

grains  every  18  inches,  or  in  hills  3^  feet  oueh  wiiy.    Cover  li  to  4 

%  deep.    Keep  the  surfa^^  of  the  earth  broken,  so  ns  to  iusare 

tj  of  moisture  and  kill  the  wecd>i.     For  tlio  gardcu  lite  early  sweet 

Kies  are  most  useful.    They  will  come  to  the  table  several  weeks 

IT  than  'he  large  field  kinds.    Successional  pliinling  sliould  lie 

^  ftnd  about  an  eighth  of  an  acre  should  give  a  constant  siijiplyof 

Idr  PJirs  for  an  ordinary  family.    One  fourtli  to  onoliidf  jiint  will 

I  loit  f<>et  of  driK.     Corn  should  tw  ready  for  use  in  r>'}  to  ^~>  days. 

^eet  potata — W--  ■     sandy,  nither  dry  soil  should  be  selected  1/ 

lable.     FlanU  n)<>;*         boii;:lit.     If  raised  tn  the  botbed  the  old 
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potatoes  slmuld  he  buried  2  or3  itichei^  i1ee|>  in  tb«  bed  two  or  I 
weeks  Iji^fnni  tht!  jilatito  uru  wiintoil.    Wboii  fVost  is  fjoDC  set  tht\ 
plants  ill  well'tuannrotl  rows  5  feet  apart  and  12  to  is  inches  im 
SImlluiv  i-iiliivatiuii  is  to  be  givou,  killing  tlio  we^ili^  »u(l  keL-iiiv 
soil  l<«ise.    Whpii  the  vines  bygin  to  nin  they  iimRt  be  laid  asiili'  I 
plowing.     lu  80IUU  Uicaliti^H  tbc  crop  ta  diucU  ipjured  if  the  viiwaj 
root  ill  niniiiuR.  mid  this  U  preveuted  by  Dioviug  them  after  i 
nttontion  iin)<  eeiuwd.     Tvro  tn  font  ploniiigs  with  the  culliratorj 
one  or  two  bo«iugs  will  be  uitough.    They  will  be  reaily  fur  hm 
Angast,  wheu  a  little  more  than  half  grown.    They  are  taken 
hilJH  iis  witiitcd  without  pulliug  up  Lbu  viiivM.    The  potntoet^  arei 
when  frast  kills  tlie  viiii's.     Five  hutidreil  plauts  will  set  from  I 
SOU  feet  of  row.     Additional  iiiforuatioii  Ik  given  lu  Fartne-rs*  Bd 
No.  L'fJ. 

Tomato. — A  clayey  soil  in  liked  by  gotua,  sandy  by  otbers. 
prepanitinn  and  plenty  of  manure  will  make  gowl  tomatoes  on  i 
any  soil.  Too  much  manure  on  a  li(;hl  soil  may  eause  lhi>  plant  liM 
to  vine.  Sow  the  Bcoil  in  the  hotbeds  about  the  end  of  ^larcli.  :i»d| 
thi-  pluuti  when  2  inches  hii;h  3  fi>vt  ajtart  in  n)W8  3j  fuct  apart. 
should  not  be  set  out  till  the  tetnperatare  is  likely  to  stay  abora< 
This  will  usually  bo  when  ouk  leavi'S  are  well  oat  of  the  bud. 

Thorough  cnltivation,  lon.'iiitiing  the  soil  and  killing  the  w« 
nec(kSN»iy  till  the  pLiut.t  begin  to  Hpiead  aud  ixiver  the  ground, 
soil  should  ho  drawn  up  to  the  plants  in  hills  'lot  3  invb6.f  liiirh. 
Bup|Jort,  lis  a  tpellfa,  la  necessary  to  keep  ibt?  fruit  off  the  groiinil 

The  fruit  nill  begin  to  ripen  in  August,  aud  should  bo  plekeil : 
Q8ri]H\     The  plant  will  ntitinlly  contiiiuo  bearing  till  frost,  and  I 
fall-t^iKed  groeii  tonnitoen  ut>e  Iheu  placetl  under  a  cold  frame  oroal 
celliu*  floor  they  will  usu.illy  ripwn.     One  ounce  of  seed  will 
;{,."iOO  to  iytOil  plants.     Kiu-mers'  IJulletin  No.  TO,  Tomato  Growing,] 
fbll  details. 

Turnips. — Rich  finely  pulveriKcd  soil  in  needed.  A  Handy  or  eni 
loam  IB  preferred.  The  seed  may  b«  sown  quite  early,  ai}  t-Ue 
are  not  easily  hurt  by  front.  Sow  in  drills  1  foot  ii]>art  and  bnlf  asjl 
de«p,  or  sow  broadcast  and  rake  in  lightly.  K  chore  should  be  no] 
a  tlioixjngh  sprinkling  will  inaure  gcrii>i nation.  The  pliititjt 
stand  nt  least  .5  iinhcs  apart.  Itop«at«d  sowings  are  uecta* 
Katitifuetory  sueeesaiou  In  summer.  White  variettes  are  preforr 
glimmer  use. 

For  winter,  mw  late  in  July.     A  yellow  kind  is  mach  liked. 
tivation  is  required  when  sowu  broadeost.    Turnips  nay  bv 
ianieas  putatoes.    The  topsshuuld  be  cutaway.     iret>ver«-U  wft 
they  will  not  wither,  hat  may  start  to  grow  if  the  cellar  is  wan, 
will  bi»-ome  pithy.    Turnipn  mature  in  about  two  uiuuths. 
of  seed  is  enough  foe  2W  feet  of  drill. 
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LETTER  OF  TRANSMITTAL 


IT.  S.  Depastment  or  Agriculture, 

Oftice  of  the  Weather  Bureax-, 
W(uhinffton,  D.  C,  January  25,  190S. 

Sis:  I  have  the  honor  to  recommend  that  the  manuscript  herewith 
■te  published  as  a  revised  edition  of  Farmers*  Bulletin  No.  lOt. 

In  compliance  with  directions  contained  in  your  letter  of  March  2i», 
■899,  a  paper  on  the  subject  of  frost,  prepaid  by  Prof.  E.  B.  Gar- 
crnott,  Weather  Bureau,  was  submitted  and  publislied  as  Farmers' 
Bulletin  No.  104.  This  bulletin  furnished  valuable  information  re- 
^mrding  methods  of  protection  from  frost.  Methods  advocated  in 
previous  publications  were  mainly  the  results  of  experiments  con- 
K^cted  in  California  orchards.  Bulletin  No.  101  was  designed  to  be 
»  ^  value  in  all  sections  of  the  country  rather  than  in  restricted 
trfistricts. 

As  the  California  experiments  quoted  were  jierhaps  the  most  thor- 
V-agh  ever  miide  in  this  country,  a  description  of  the  methods  eni- 
^^oyed  and  the  results  obtained  is  reprinted  in  brief  in  this  paper, 
c^i^ether  with  results  of  similar  experiments  made  in  the  citrus- 
•^■^t  and  truck-growing  diatricta  of  the  Gulf  States,  where  varying 
Limatic  conditions  have  been  found  to  produce  souiewhnt  different 
^Sults.  Additional  information  personally  acquireil  by  the  author 
"^^ring  a  visit  to  Florida  in  the  winter  of  1906-7,  and  certain  climatic 
^*a,  also  form  features  of  this  paper  in  its  revised  form. 

Tour  wishes  that  the  subject  be  treated  in  a  popular  way  and 
^^-■Vested  of  all  technicalities,  and  made  applicable  to  all  portions  of 
**.«  United  States,  have  been  complied  with  so  far  as  tlie  nature  of  the 
Object  will  permit. 

KespectfuUy,  AVilus  L.  MtvtRE, 

Chief,  ^y^'afh^'l'  linnmi. 

Hon.  James  Wh^on, 

Seartori/  of  Aifnitiffnir. 
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NOTES  ON  FROST. 


HOW  FROST  IS  FORMED. 

'he  itraosphere  of  the  earth  always  contains  more  or  less  moisture 
,*.n  invisible  form.  When  at  a  considerable  elevation  above  the 
bh  this  moisture,  or  aqueous  vapor,  is  condensed,  clouds  are  formed ; 
sn  the  process  of  condensation  is  more  active  and  the  temperature 
:he  air  is  above  freezing,  rain  falls;  and  when  the  temperature  of 
air  is  below  freezing,  snow  is  produced.  When  the  moisture  of 
1  a*r  in  immediate  contact  with  the  earth  is  condensed  at  tempera- 
•es  above  freezing,  dew  is  formed;  when  at  temperatures  below 
«zing,  frost  is  deposited.  Frost  is,  therefore,  the  moisture  of  the 
condensed  at  freezing  temperatures  upon  plants  and  other  objects 
ir  the  surface  of  the  earth. 

In  the  process  of  frost  formation  the  temperature  of  the  air  a-  few 
t  above  the  earth  is  commonly  several  degrees  above  freezing.  The 
faces  upon  which  frost  is  deposited  must,  however,  possess  freezing 
iperatures.  The  manner  in  which  frost  is  deposited  on  plants  and 
er  objects  is  very  similar  to  that  in  which  the  air  moisture  of 
K)m  is  frozen  and  deposited  upon  window  glass,  the  temperature  of 
ich  has  been  reduced  to  freezing  by  the  out-of-doors  cold.  In  the 
a  of  the  frost  on  the  window  glass  the  process  is  one  that  can  read- 
be  understood.  Some  explanation,  however,  is  required  of  the 
tnation  of  frost,  which  requires  freezing  temperature,  when  nt 
les  a  temperature  above  freezing  is  registered  a  few  feet  above  the 
^aces  upon  which  frost  appears. 

rhere  are  several  processes  by  which  the  temperature  of  plants  may 
reduced  below  the  temperature  of  the  air  which  surrounds  them, 
fi  most  important  of  these  processes  is  radiation,  by  means  of  which 
it  escapes  from  objects  and  passes  into  the  surrounding  air. 
!n  the  frost-forming  process  heat  from  the  sun  which  is  absorbed 
the  earth  and  by  plants  during  the  day  is  lost  by  radiation  at  night, 
ring  the  day  the  earth  both  absorbs  and  reflects  flie  lient  recei\'ed 
m  the  rays  of  the  sun,  and  the  lower  stratum  of  air  is  warmed  by 
i  reflected  heat.  During  the  night  when  no  direct  heat  is  received 
m  the  sun's  rays  the  lower  aii*  stratum  receives  no  reflected  heat, 

104 

(7) 


B 


ltd.  lit  the  same  time,  Ii&at  which  ha^  beuii  absorbed  by  *j-<  wtftt 
ndiated-i  or*  in  other  words,  it  rises  through  the  overlyuij,-  air,  iJii 
ot  necessBrily  and  eutireh'  as  s^^iii^ible  heat;  ihut  it^  lieat  jierwiHfi; 
D  the  s^enses.  In  the  frost- forming  proL-ewK  there  is  another  ven  !» 
■ortant  factor  in  the  production  of  cold;  that  is,  the  erajwraliM ^ 
loisture  from  the  earth  and  from  plants..  The  nature  and  corapH- 
ion  of  frost  require  that  the  air  in  immediate  contact  wiih  ih  -v 
acfci  upon  which  fro^t  forms  shall  contain  moisture.  Tliis  i- ^ '  " 
lire  lliat  hti.s  beeji  stored  in  the  earth  in  visible  form,  i.  e.,  in  ll'«  f"* 
f  water,  and  whi<:h  baa  escaped  from  the  earth,  not  as  nsiblf  nu*- 
lire,  but  by  the  process  of  evaporation  and  iu  the  form  of.Bf|iW» 
apor.  Some  part  of-  the  heat  stored  by  the  ea  rth  during  tlie  lisj  * 
herefore,  lost  in  eviijioratiiig  the  nioisturt.'  contained  in  plants  ami:! 
he  efti'th.  The  lieat  utilized  in  this  process  is  retained  in  llic  uf- 
s  sensible,  but  as  latent  heat.  Heat  is  rendered  latent,  in  the 
nailiier,  when  it  is  used  to  boil  away  water,  and  it  again  beconKS 
'le  or  liberated  heat  when  the  water  vapor  produced  by  boiling-  «'>'* 
■i  a  rapid  process  of  evaporation,  is  again  condensed  into  witer.  l* 
ppeariij  therefore^  that  while  the  temperature  of  surfaces  upon  "l* 
roht  forms,  aiid  of  the  air  in  immediate  contact  with  them,  i*  I"*" 
red  by  the  evaporation  of  moisture  from  the  surfaces;  the  iafliw* 
if  the  process  does  not  extend  to  air  a  few  feet  above  the  groiuid 

Another  method  by  which  plants  lose  their  heat  is  by  conv«tioo.l? 
iieaui:^  of  which  they  are  chilJed  by  contact  with  colder  all.  T^ 
)ro<;ess,  while  impiirtanl  in  the  presence  of  freezing-air  teiiipei»nii* 
nil  scarcely  be  considered  a  fsctor  in  the  formation  of  frost  ju"!*! 
khich  i^  usually  accomplished  when  t^rajierature  observations  si** 
he  air  lo  be  above  freezing. 


S^^wp^ir?  inntiiriiig.  In  llio  first  inxtjincp  vi-gt-tniioii  Ls  itirriit- 
Mii-d  by  the  frosts  of  early  spring,  mnl  in  the  latter  by  iht*  frwts  of 
aulmiiti. 

Coa-i*iering  Uw  several  agricultunil  actions  in  greater  detail  wr 
Giirl  thiit  (inmagiog  fnM  is  likely  to  cxx-ur  in  the  north  half  of  thn 
I'loritla  peninsula  and  in  the  region  immediately  bordering  the  coartt 
of  ihf-  Gulf  of  ^[^>xic,•o.  and  in  the  Piicifir  Owist  Sliitf«  fmm  the  lailer 
part  of  Oftoljer  iiniil  the  i-arly  jwirl  of  April,  and  in  tlie  Xorlli  T'arilii: 
t'<)a>4  StnteM  an  rarly  hs  thr  middle  of  Octol>er  and  an  lute  n.s  the  last 
*w>k  of  April.     Fr<ini  Dt^i-nilM-r  until  (iirly  in  Mnrnh  thf  frcisj  llmib 
ind  CTcQ'  the  line  i>f  freezing  teni[H?rature  may,  al  long  intervals,  bo 
Utmded  southward  otci-  central  and  southern  Florida.    The  p<riod 
'if  damaging  fro^lw  in  the  interior  of  the  South  Atlonlie  and  (.Jnlf 
>(nte*  extondy  from  Novemlier  to  April-    From  October  to  April  iho 
ivgiou  in  wliieh  agricultuml  products  are  subject  to  damage  by  frost 
iK  pxtendeil  to  the  <«oul1)«rn  lake  region,  over  the  Tipper  Aliasi^ippi 
and  IjtiwtT  Missouri  valley»,  Kimsiis,  ond  XebrasJia,  and  from  Sep- 
tember tu  May  frost  viaitalions  arc  usually  confined  to  the  extreme 
lUpper  Mississippi,  Upper  Missouri,  and  Red  Itiver  of  the  North  vul- 
eySt  and  the  Roeky  Momitain  and  phiteau  re^ons  from  central  New 
lesnco  and  the  Texas  Panhandle  northward. 

Tlie  oct'iu'n'nav  uf  sunnner  frustM  in  mountain  rvglomt  and  in  ex- 
treinp  northern  di.ftricls  of  the  cnuniry  is  rnnnnon.     The  following 
JHrc  notable  iuHun<ref>  of  Munmcr  fro?>tK  in  agricuUurul  dhtrictJi: 

AagiiFt  22  to  24,  I8i>0,  a  frost-bearing  cool  wave  advanoed  from  the 
[Dokolas  over  the  lake  rpgion  and  the  interior,  or  mountain  distric-ts, 
i©f  the  middle  Atlantic  Slate?. 

Angiist  28  to  31.  1892,  a  cool  wave  adiTinced  from  the  Kooky  Moun- 
tain and  plateau  regionii.  with  fro>t  fn>ui  New  Mexico  to  the  Oakotas, 
lon-a,  Miuueirota,  nortliern  Wiscont^ia,  and  northern  Michigan. 

Auguiit  8,  l!>Oil,  fro-'t  (ldnmge<l  vegetation  in  tow-lying  lands  in  the 
States  of  the  upper  l;)he  region. 

Bulletin  P,  of  ihe  Weather  Bureau,  gives  a  chronological  state- 
ment uf  the  more  important  cold  [>eriod8  that  have  been  experienced 
in  the  United  Statc-^.  and  contains  charts  that  ])i-er4ent  conditions  that 
[Ikave  precedeil  and  attended  the  jirincipiil  cold  waveu  and  froBtti  of 
j  the  last  lifteeu  yeais. 

WHEN  TO  EXPERT  FEOST. 

As  the  eonditioni:  which  (iroduce  damaging  frost  ai-e  subject  to 
[modificatluiut  wliicb  are  an  nuniemu.':  tin  the  kiudH  of  crops  raiseil,  and 

vnrietl  08  local  topography,  Irxral  climate,  and  local  soil  candition^t 
fin  the  various  w-dions  of  ihe  United  States,  the  ivriter  in  attempting 
|to  tniat  briefly  a  sidijert  which  is  so  diversified  in  itn  uk»* 

mted  with  many  difficulties.   Sufhce  it  to  nj  that  with 

27010— BuIL  JA^—OS S 
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pheri(;  conditions  favorable  for  its  occurrence  frost  way.  as  a  rale.  I* 
expected  when  teiiiperuture,  as  reported  by  stations  of  the  Weallier 
Ittircim,  fttll«  to  u  point  8°  to  10°  above  tlic  fi-etxing  ]>oiut.  Aa  pn;- 
V  iously  stated,  the  surfaces  upon  which  fi-ost  is  dopomted  must  posses 
frooxing;  temperature,  although  (he  t'Onipcrnttiro  of  the  air  a  few  fH( 
above  the  surfaces  Jiiay  be  several  degrees  above  fi^eezing;  and  it  is 
the  temperature  of  the  air.  in  s«>me  instances  many  feet  above  the 
ground,  thai  is  gtveti  by  the  Weather  Bureau  obsen'ations.  Another 
atmospheric  condition  favorable  for  the  oocurrence  of  frost  ta  n  elnt. 
cloudless,  and  comparatively  calm  night.  The  prescuce  of  duink 
retards  rndiation  or  loss  of  heat  from  plants;  the  floml»  ucl  v  ■ 
screen  in  preventing  the  heat  collected  from  the  sun*8  rays  during;  ih» 
day  from  e-scaping  into  the  upper  air.  \V1icn  clouds  arc  not  present 
and  a  withdrawal  of  the  sun's  rays  causeij  a  rapid  omliug  of  the  air 
at  moderate  elevations,  the  warmer  air  which  collects  near  t)ie  burfKC 
of  the  earth  during  the  day  rises,  and  the  cooler  upper  »i  r,  owing  In  i» 
greater  density  or  weigiit,  settles  to  the  earth.  It  will  bo  noted  lluit 
cloud.s  not  only  prevent  the  ei^c^iipe  of  the  warm  air  in  immediate  am- 
tact  with  the  earth,  but  alMi  blanket,  a^  it  were,  the  iippi>r  part  of  Ibf 
lower  air  stratum.  Citim  or  comparatively  still  air  is  a  conditio! 
whicli  favors  the  formation  of  fa-oat.  On  windy  nights  (be  air  is  di* 
turbed  and  is  not  permitted  to  arrange  itself  in  layers  aeconling  to  it* 
density,  with  the  densest  and  coldest  air  near  the  surfacw  of  rhe  earth; 
it  is  kept  mixed  up  by  tJn-  wind. 

A  very  interesting  fact,  which  illustrates  the  manner  in  which  mid 
air  .•*ettle-'i  by  it.-r  grwiter  weight  to  the  surface  of  the  earth  and  all«»* 
the  warmer  air  to  assume  higher  levels,  causing  frost  in  low  ground 
nud  granting  lo  the  higher  groimd^  a  comparative  inununity  from 
frost,  is  set  forth  in  the  following  article,  by  Prof.  Clev^-land  Abbe, in 
Ihi'  Monthly  Weather  Review  for  Pecember,  1893,  entitled  Thenaal 
Bt'lt-t.  Frostles^j  TVlt*;,  or  Verdant  Zones: 

Tliroc  nrc  lociil  imurca  ti^wa  to  i-prmlii  rt^oiis  on  luthintjilu  alileo  wltliln  ffUdi 
iiocturtinl  rroNt  nitHij-  or  nei'«>r  oivurN  tti  ttiv  Hprltnttinte.  alttiouKli  fiwiiiiK  inii- 
[•(•i-aturf«  ocetir  lu  IIk-  winter  time  (.i>iiM<|tieiitl7  twidrt  rvun^tntl'Hi  floortiA* 
with  remarkable  vljor  In  tbeso  ivjclons.  'ITie  fQllowlTiE  an>  Ilic  onlj  rofert'iimi 
In  Iheniiill  lieltH  in  tho  ITnllEyt  Stnlus  tit  [iroMml  tinown  to  llit>  «dltor,  ttot  M 
tiiK'li  rc){iuiii«  iin-  MiKi-Iully  liujiurtunt  tu  ttiv  liurtlciiU>irl)>t  mivl  iitErlcDltiirM  a 
Is  boi>e(l  tbat  tlio  eorn^tHMidiHirs  of  the  Wfiaikor  Bureau  will  ttrh 
Itiei-uitil  bclto  U-  notice  vrtierever  tbey  MCdir  In  order  Ihiit'tbelr  m^-lt-or 
[wcnltarl(le«  mny  be  better  uDdervtiMxl. 

Id  tlie  Aprlpiiltnral  l!<>iM)rt  of  tlie  Patent  Once  for  1NI1  Mr.  Bllait  MeDowWI, 
of  Praaklln,  Man>ii  Coiinly.  N.  C,  describes  the  ronlnot  sniie  In  ttuit  cdbhV 
tn  tlie  valley  ot  the  Little  ITBioieesee  Blrer.  It  noeuirieii  tin*  r^iw  betwwa 
aOO  und  700  feet  abwro  tlic  ralley  of  the  rlrer.  wLkli  latter  b  nboiil  2,li<Nl  M 
above  wen  leit-U  (hi  tracliit;  tbln  Bom-  up  aiutmg  the  smaUer  Irllmlnrlfs  uf  tltf 
Tennewtee  Rlt'er  tic  found  tliat  In  Uie  hl;;Ler  valleys,  vvherf  llin  itoliAm  Uui 
bi  flbdiit  3,900  Beet  atrnvu  wta.  \esiA..  Uw  vvnlaBt  cone  Ihm  between  AjUOd  aal 
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4J00  feet.  Wltbla  thla  toae  frost  never  Injures  the  vegetation,  nod  the  most 
taider  grapes  never  fall  to  produce  abundant  crops. 

Prof.  J.  W.  Chlckerlng,  Jr.,  In  the  bulletin  of  the  Philosophical  Society  of 
Wastdngton,  March,  1883,  and  In  the  American  Meteorological  Journal,  vol.  1, 
describes  the  following  thermal  belt :  "  In  Polk  County,  N.  C,  along  the  eastern 
Bl(H>e  of  the  Tryon  Mountain  range,  In  latitude  north  35,  the  thermal  belt  begins 
at  the  base  of  the  mountain,  at  an  elevation  of  1,200  feet  above  the  sea,  and 
extends  up  2,200  feet,  being  most  perfect  at  about  1,500  feet  It  is  about  H 
milee  long,  and  is  dlstlngulsbed  by  magnificent  Sora,  each  as  would  be  cbar- 
acterlBtlc  of  a  point  3  degrees  south  of  the  actual  latitude." 

Prof.  John  Leconte,  of  Berkeley,  Cal.,  in  Science,  vol.  1,  p.  278,  states  that  at 
Plat  Bock,  near  Hendersonvllle,  Henderson  County,  N.  C,  on  the  flank  of  tbe 
mountain  spur  adjacent  to  the  valleys  of  the  Blue  Ridge,  he  also  observed  a 
frostiess  zone.  The  valley  Is  about  2,200  feet  above  sea  level,  and  the  thermal 
belt  Is  200  to  300  feet  above  the  valley. 

Mr.  J.  W.  Pike,  of  Vlneland,  N.  J.,  states  that  among  the  mountains  of  Cali- 
fornia he  baa  discovered  that  during  the  night  the  cold  Is  much  greater  Id  the 
valleys  than  on  tbe  terraces  several  hundred  feet  above,  due  to  the  settling  of 
the  cold  air,  so  that  a  thermal  belt  Is  formed  at  that  height  separating  the  frosty 
valleys  from  the  colder  highlands. 

In  the  Tennessee  Journal  of  Meteorology  for  January,  1894,  published  by 
the  State  weather  service,  the  author  describes  a  thermal  belt  between  Los 
Angeles  and  the  Pacific  coast.  It  traverses  the  foothills  of  the  Cahueuga 
range,  and  has  an  elevation  of  between  200  and  400  feet  and  a  breadth  of  about 
8  miles.    It  occupies  the  midway  region  of  tbe  range. 

la  the  American  Meteorological  Journal,  vol.  1,  Mr.  S.  Alexander  descrlbeH  a 
thermal  belt  In  which  the  peach  tree  flourishes  lu  the  southeastern  portion  of 
Michigan.  He  shows  that  the  cold  Island  discovered  by  Wlncbell  In  that  region 
Is  really  the  bottom  of  a  topographical  depression  Into  which  the  cold  air  set- 
tles. It  Is  a  long  valley  surrounded  by  a  belt  of  elevated  country  from  50  to 
600  feet  above  lakes  Mlcbigao  and  Huron.  Tbe  valley  and  tbe  Isotherms  tread 
northeast  and  southwest  from  Huron  County  tlirough  Sanilac,  I^apeer,  Oakland, 
Livingston,  and  Washtenaw  to  Hillsdale  County.  Tbe  highlands  of  thla  region 
are  all  much  freer  from  frost  than  the  lowlands,  and  all  much  more  favorable 
for  early  v^etatlon.  He  does  not  state  that  any  point  is  high  enough  to  be 
above  the  thermal  belt,  but  that.  In  general,  two  equal  parallel  thermal  liella 
inclose  the  cold  Island  between  them. 

It  is  generally  conceded  that  these  thermal  belts  depend  both  upon  the  drain- 
age of  cold  ah-  downward  into  tbe  lower  valleys  and  the  freedom  of  radiation 
from  the  surface  of  tbe  ground  to  tbe  clear  sky  overhead.  During  a  atltl  night, 
whm  frosts  occur,  the  surface  of  the  hillside  cools  by  radiation,  and  hence 
cools  the  air  In  contact  with  It ;  the  latter  flows  downward  as  long  as  Its  cool- 
ing by  radiation  and  conduction  exceeds  its  warming  by  compression.  Inas- 
much as  its  cooling  depends  on  contact  with  a  still  colder  soli  or  plant,  It  soon 
accumulates  in  the  lo^rvlands  as  a  layer  of  cold  air,  which  grows  thicker  durlu}^ 
the  night  by  the  steady  addition  of  the  tblu  layer  of  descending  air  in  contact 
tritb  the  ground  on  the  hillsides.  Tbe  warmer  air,  which  has  not  yet  liiul  an 
Opportunity  to  cool  by  contact  with  the  crouud,  floats  on  toi»  of  the  cold  uiiiss : 
It  spreads  out  toward  the  bills,  and  la  continuously  furuisblng  Its  heat  to  the 
adjacent  hillsides  as  fast  as  it  comes  In  contact  with  tbem  before  it  also  cools 
and  descends.  The  formation  of  the  thermal  belt  seems  to  depend  largely  upon 
tfais  gentle  circulation  during  tbe  nighttime.  The  lower  limit  of  the  belt  Is 
d^ned  by  the  depth  of  the  accumulation  of  cold  air  in  the  conSned  valley  and 
rises  higher  In  proportion  as  the  night  la  clearer  and  longer,  and  atao  la  vnn™^ 
104 
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tion  M  the  v-Hll«y  is  more  or  Imm  iwrfectly  lacloeed.    Tbe  apper  limit 
Iberaal  bvlt  umy  iIcimsuI  upon  tbe  sireugtb  of  th*-  wind  and  rbe  general 
l«rature  of  the  air.    But  If  there  be  no  vlnd.  ifaeu  K  dqieaiU  equally  on^ 
friteduDi  vf  rudlutioa  lo  the  cle*r  Sky  and  uii  tlK<  nbove-ila9crlb«d  i-irciitnlla 
■Ir. 

Tito  f«ct«  quotf^d  in  this  ni*t.ictr  show  thnt  fiw^  may  be  i>xpi?c(( 
Ion'  ground:^  at  times  nheii  liigU«r  {p'oiindis  escape  tlie  visItatioDa, . 
the  leK^on  they  teach  h  (hat  early  and  tender  crops  tdiouid,  so 
luuy  he.  pructifflUe,  be  confitiwl  to  creals,  hillside-s,  and  mountain 
and  latfT  and  liardiei-  crops  to  the  lowliiiidf'  and  vulley>. 

Local  cliinatc,  as  it  is  influcuoed  aud  regulated  by  tb«  proximitj 
bodies  of  Tvater,  uu&t  be  given  great  weight  iu  calculations  re^i 
IrwiU    Frost  is  less  likely  to  occnr  in  locniities  swept  by  mm 
Uden  air  whidi  baa  cro»ied  a  (Min&iderable  bo«ly  of  water, 
nxirc  wpceially  the  cai«  in  (he  fall  of  Uie  year,  when  the  tenipcmi 
of  bodies  of  water  is  rediicvtl  very  slowly;  and  in  the  !!M)uth,  *1| 
the  water  temperature  continues  relatively  high  throughout  the, 
tlie  influwucc  of  the  water  is  especially  marked.     During  the 
months  air  \a  not  only  warmed  in  L■ros^ing  couaidcrabli-  bodiesj 
water,  but  it  alett  absorbs  moisture,  which,  ulthuugh  inviKiblc  in  I 
f<nin  of  wflt*r  vapor,  ha;;  the  effect  of  retarding  the  radiation] 
heat  from  the  earth.    In  fact,  so  pronounced  i^  ihe  intluencv  of  vt 
and  water  vapor  that  localitieK  wlucli  with  reference  to  exposu 
west  and  northwest  winds  are,  as  it  were,  in  the  lee  of  largo 
of  water  are  comparatively  free  from  frosi  visitations.     Ou  iho 
of  the  east  Florida  con.st  which  are  ])rotected  on  the  west  by  li 
rivers,  lakes  or  bays,  frost  is  said  to  be  unknown,  and  thr<Mi4:1tuut 
central  and  northern  sections  of  the  United  States,  localities  wl 
are  protected  on  the  west  and  northweal  by  bodies  of  water  of  i 
erable  siire  are  not  only  fnvopwl.  by  reason  of  their  position,  wiOi  '■■«' 
dttionB  which  do  not  pnimote  the  formation  of  frtwt.  but  a\^>  n.iu 
the  benefits  derived  fi*om  heavier  fulls  of  snow. 

IjocbI  s*oil  condition!-  constitute,  to  a  certain  extent,  n  factor  in 
formation  of  frost.    As  a  rapid  loss  of  heal  ia  pi-oi^oted  by  au 
evaporation  of  moisture,  it  is  evident  that,  with  other  oondilinns  i 
frost  IK  more  likely  to  occur  on  damp  than  on  dry  ground,  provi^ 
however,  that  the  ground  is  not  too  moist,  for  in  iJie  latter  event 
Amount  of  moisture  evapomtcd  and  added  to  (he  air  would  have  a  toh, 
dency  to  retard  the  radiation  of  heat  from  the  earth.    And  liL-rein 
[the  dibtinetion,  so  far  as  frost  fornmiion  is  concerned,  belwee-n 
and  inoitit  soil.    An  excess  of  moisttiro  in  the  air,  in  prevent 

a  deigrcc,  the  iiidiaiion  of  hrni,  la  unfavorable  to  the  fnrmalian 

sf.     As  frowt  is  tlic  inoistiire  of  the  air  in  immwliat^  contact 
le  earth  condensed  at  freesing  temperature,  it  follows  thnt  thr 

:)in  MrhtcFi  the  moisture  oi  the  »iT  \&  drawn,  must  contain  mc 


vater,  and  it  is  evident  that  damaging  frost  will  i>ct>iir  with  a 
lited  rather  than  with  a  large  quantity  of  moisture  arising  from  the 
and  a  moderately  moist  and  comparatively  still  air.    Both  of 
condition!!  usually  obtain  following,  but  not  too  closely  follow- 
g,  the  rains  of  spring  and  autumn.    The  character  of  the  soil  us  re- 
its  capacity  for  retaining  moisturo  must  also  1ki  takcu  into  ac- 
at,  more  especially  during  periods  of  comparatively  dry  weatlnT. 
Dist  soil,  and  the  vegetation  which  springs  from  it.  is  chilled  to  ii 
Flower  temperature  by  the  evaporation  of  moisture,  and  is  thort>forc 
EBore  subject  to  visitations  of  fi-ost  than  soil  which  is  dry,  or  into 
l^ch  water  penetrates  deeply,  lea'ving  the  surface  dry.  or  soil  which 
[Aeds  the  rain  and  does  not  absorb  and  hold  water.    It  is  important 
Fbnote,  however,  that  very  moist  soil,  or  soil  which  contains  u  large 
fimount  of  surface  water,  is,  owing  to  the  quantity  of  moisture  yielded 
to  the  air,  not  so  subject  to  the  heavy  and  damaging  frosts  wiiich  visit 
plants  on  moderately  damp  ground  or  ground  that  has  a  small  cajiac- 
itr  for  moisture. 

^  DATES  OF  EABLY  AtmrjDT  AND  LATE  SFRUTa  FBOSTS. 

The  following  table  shows  for  stations  of  tlie  Weather  liiircHii 
throughout  the  United  Statas  dat«s  of  first  killing  frost  in  aiitnniii, 
and  of  last  killing  frost  in  spring;  also  the  average  dates  of  first 
killing  frost  in  autumn  and  of  last  killing  frost  in  spring: 

DateB  of  ftrat  kilHnff  frost  in  uttlumn  and  of  last  hiVinu  fiuni   in  ninhiii  nt 
Weather  Bureau  stations  throagliout  thr  f'liitnl  stiil-n. 


Station. 


Dmtc  ot 
earliml 

ktllliiic 
front  In 
siituinn. 


Iwtport,  JU. 

Horthfldd.  Vt 

Portluid.  M«- 


flMton,  H>H - — 

VantadMt.  HsM 

BhMk  Unix;.  R.  I- - 

VarncBiiiett,  B.  I — 

!r«w  uwnn.  Conn — .'. 

fitautbAintoii.  M,  Y _ 

AJbur,  N.  V 

Vmr  York.  N.  T _ _.. 

a«rnBbuT¥.  Fa. — 

PhamdelpblB,  Pb - 

Atiantle  Cltr.  N.  J 

Baltimore,  Md. 

Wasblnirton.  D.  0. 

SS;S5?^i:^:=::::::-:~::~:::::::::::::::::::::: 

WythOTllh.  V« ^  - 


Sept.  -T 

Aug.  27 

8ci>t.n 

Ku|>I  .'Kf 
Oct.  I 
Del.  ;w 

8ei>t.];F 
Hciit.i<; 

O*-!.  1". 
ot.  :f 
-.to._. 


Chotltttte,  W.  0. — - 

B«W«h.N.  0 - 

H«ttarB«.  N.  0- 

WaaHncton,  N.  CL 

CbarkfltoD,  8.  O _-- 

CotannWa.  B.  0..~. 

Anputa,  Ok 

SaTHioah,  Qa.._ 

JadtamTlUa.  Fla — 

Jnpltcr.  Jta 

104 


Ocit. 
Oct.  II 
Oct.  3 
Oct,  4 
Oct.  V. 
Hppt.U 
Oct,  It 
.„.(Io  — 
Xov.  7 
Oct.  10 
Not.  9 
Oct.  IB 
Oct.  S 
NOT.   1 

Hot.  II 
NoT.U 


DnUor 

iBtOlt 

recorclol 
kllllDi; 
frnst  In 

gprtwr- 

Jnni»  i!f 
.Irinn  7 
May  :>1 
.Mny  II 
Apr.  '.') 
Miiy  II 
Mut  tn 
ilii-.. 

Miir  21 
Mtiy  :v} 
Apr.  :m 
A|ir.  -/n 
Apr,  ^.t 
Apr.  -zr. 
Hoy  :< 
May  Ji 
May  7 
Apr.  2)1 
May  m 
■  Apr.  M 
.  Hay  n 
Apr.  lU 

'  H«r  1 

Apr.   Z 
Apr.  IT 


AvtTBLgg  Arrrntiii 

clat«  lit  tIaU'  iif 

Ilmt  kill-  IhxI  kill- 

Idk  troat  IriKfriiHl 
III  an-  ill 

tullill.  -ilirlnK. 


-do. 


Apr.  •! 


Ort.   12 

Apr. 

■at 

Hi'lrl.ia 

Miiy 

i.t 

'M.    IM 

Apr. 

n 

int.  aa 

Apr. 

211 

\:,v.  ,-. 

.A|ir. 

lit 

XiiT.Kl 

Apr. 

IH 

in'i.  ii; 

O 

f 

Oct.    17 

Apr. 

■m 

(H'l.    0 

A|>r. 

■n 

IM'tf.    17 

Apr, 

■H 

Nov.  n 

Apr. 

ill 

<»i'l.   -2* 

I> 

1. 

Oft,  w 

Al-r. 

•i 

Niiv.   4 

A|.r, 

ii 

.     ilo... 

Apr. 

* 

Oct,    M 

Apr. 

7 

Nov.    I 

Apr. 

14 

Nov.  12 

Miir. 

27 

Ort.     7 

A|>r. 

211 

Not.   t 

Apr. 

1 

—do... 

Apr. 

.1 

ncc.   11 

Prt). 

a) 

No?.  IS 

Mar. 

ti 

Not.  SO 

Mar. 

1 

Nov.  8 

Mar 

its 

S«I-J 

US- 

a* 
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>s  of  first  kUHng  frost  in  autumn  and  of  last  kUIittff  frost  in 
Weather  Bureau   stations   throughout    the    United    Btntcs — Cnnlti 


Btatloo 


II a.  0»_ 

la.  Flii"V.""~V.'.V"."     " 

scoia,  rift,.....,, 

le.  Ala 

icufipty.  Ala 

llao.  M!m _. 

buf^.  Mlfl* 

OrlflODg,  La 

reiiiTt,  J,K 

Smltli,  Art 

>  Rock.  Alb „ 

itlno.  Ti-x.._^„.. 

»ton.  Ten 

Autooio,  Tes . 

us  Chrlatl.  Tei 

nlifg,  Tenn 

fOJp.  Tenn 

toEioogB.  Ttnn. 
tvdie,  Tenn 


iviUc,  Kr 

iKton,  Ky 

jTlHft  Inil „ 

Ji;niii>lla,  iml... . 

nnatl.  Ohln _ 

mbiu.  Ohio 

iH.  W.  Va 

MibuTB.  W,  Vs., .„„ 

buTB.  Pn .^ ^ 

«c..  V.  Y-, 


wt«]-.  H.  T 

Ho,  N.  Y„__.. 

Pa. _ 

■Illfl.l,  OTllA. 

liiBlty.  Oliifi 

lo.  Ohio 

lit,  Ulrb... 
Boroa.  Ulcli. 
m,  MJch 
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of  first  kOHntt  frost  in  autumn  and  of  last  killing  frost  in  spring  at 
Veather  Bureau  stations  throughout  the  United  States — Contlnaed. 


SlBlJl'Il. 


DaMor 

fworded 
kllMne 
troai  In 

■utanm. 
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FB0TEGTI017  FROM  FBOST. 

Hscussion  of  methods  of  protection  from  frost  calls  for  a  consid- 
m  in  great  detail,  not  only  of  the  several  approved  processes  of 
ction  and  the  extent  to  which  they  can  be  applied  in  connection 
the  various  crops,  but  also  the  value  of  these  processes  under  the 
ng  conditions  of  local  topography,  local  climate,  and  local  soil 

tiOQS. 

s  evident,  in  the  light  of  the  foregoing  statements,  that  fruit  and 
able  growers  in  rolling  and  hilly  country,  or  when  located  in  the 
J  regards  west  to  northwest  winds,  of  bodies  of  water,  can,  to  some 
t,  so  place  in  their  earlier  and  tenderer  fruits  and  crops  that  they 
in  the  first  instance,  avoid  the  lowlands  and  valleys,  and  in  the 
d  take  advantage  of  the  more  moderate  and  moist  air  that  crosses 
■  surfaces.  For  further  protection  the  grower  must  depend  upon 
;ial  appliances.  These  appliances  are  designed  to  produce  the 
ring  effects  or  results :  To  prevent  a  rapid  radiation  of  heat  fi'om 
urth;  to  charge  the  air  with  moisture;  to  warm  the  air;  to  create 
Mai  drafts,  whereby  the  air  is  mixed  and  the  cold  air  is  not 
ed  to  settle  to  the  surface  of  the  earth ;  or  to  actually  cover  or 
in  plants. 

IM 
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DSVICBS  FOB  PBSVEKTIHa  KAPIB  BADIATXOH  OF  "t**"* 

Devitx'S  Jesiguec]  tu  prevent  h  rapid  rudiatiuii  of  Itrnl  from  llit; 
include  screens  which  cna  be  drnwii  over  plants,  vineyards,  and  grovi 
looKe  substances  with  which  low  pliinls  may  be  covered ;  mid  soiwl, 
fires  built  to  the  wiDdwurd  o£  areas  for  which  pi-otection  is  des 
These  devices,  which  of  a  necessity  are  nperaiive  for  veiy  limited, 
jiivufi,   ni*e   deiacrilicd    by    Pr<tfes«ir   Hinninou    iu    RiiLletin    ?fo, 
AVenther  liureiui,  as  followj;: 

GUs«  scrccDE.— In  |!rc'v)ihuttBG«  aod  tiutbedti  sdTaDtaiK  Is  tufcen  of  tbe 
Inr  iiroixTty  of  bIih«<«  vrliiclj  h1Ii>w«  ilii-  hral.  rnjn  ul  the  mm  Ut  |kih«  ihrouith  I 
and  Ik  almost  liu|HTvitiuK  to  tbr  iliirk  Aral  rnys  trwti  ibe  cnriti  and  jtlaal 
Tbla  ia  ou«  of  tliu  luosl  |)«r(iKt  aci'MMia  pv8s[l>l<.-,  olncv  11  uot  onty  prcvmlti ' 
lOM  of  liciat  bv  mdlatlou,  but  rvwht^  uimI  n>laliu  llii!>  licit  (roui  tlie  sun. 
c^pciiiMt  imwItMltM  llM  ii(ln|itlnn  rx«nit   for  t]l^  protoctbm  of  valuable  iii 
and  (Inwern. 

Screens  of  otber  solid  tuaterlali)  bavo  been  qnlte  exteimlvely  uaeti  In 
IiiE  vliiirj-ardi!  nuil  citrne  m'ovt^H  wbcrc  Lutcntw  culUvntluu   Iv   jn-nctkx-O 
wlieri'  l&f  liH-Hiliin  nf  Hit-  grovi'S  ni>«r  iiti  cxn-lkiit  unrkct  atlmliM  i>(  |iit 
OT«ni  wftli  esjNiiiBlVf  nietbods  of  eulitvatloa. 

Cloth  Korveas.  — Iti  Itnly  fliiil  iiortlotis  of  Frniicc  N-rMniM  made  of  imnlln  i 
Ml  n-ln>N  MntU-btit  mi  |)fi1(>)<  ubuvv  tbv  to|w  of  trcM*  or  vIuoh  havo  bCM 
vxt«ii(tl««ly.    Tlieuf  tK-rc-viia  am  drawn  ou  ufgbtB  whea  fro»tM  nrv  I'robabk,  < 
arc  jiDHliod  bui-Li  durliie  Ibv  day.    Wlieu  tbt.-  myisuD  Una  mlvnocMl  mi  Cnr  ■*  | 
Jir^olnilo  IiiMlKT  i)nii;»^',  tlM>}'  nrt-  tnkiii  ilo^tni  iiiul  utAml.     Of  catirwt  mrll' 
j'liui  i-i^iilil  l)L'  ii|icnili%l  ouly  un  u  v^-iy  llmltnl  itcalv,  uiid  would  lliim  bf  «■$-, 
jwRHhe.     Tbifl  iiliiii  lins  boon  recRUtlj-  MMcc«8fnIly  trini  In  tbe  oranae 
uf  N>ulli«ni  (^llfoniln. 

Lath  ««(»».— DurliiK  Lhi;  past  few  yuirs  R-rc«n)i  Biudt*  of  lallui  rMBtt!iit'0 
ordliiary  ti>l<>phono  wire  <lbe  spnccB  ImHttm^  tlu'tu  Nyliig  abonl  The  nidtb  of  ' 
iHtbs)  have  bceu  exieoslTely  ueitl  In  Florida.    Tb«w  are  apreed  nver  a  fr 
vny-lml  iibuv^  tlie  livi>8  ur  jilanlM.    Tlie  HCr«vii&  t»rTe  not  uiily  ns  a  fair  pi-H 
Ibni  from  frost,  tul  nbm  n»  o  iduido  fmui  the  bot  Run.    Wbvii  iii>  ItrutciT  m-*'"' 
tbpy  ciui  be  rolled  up  and  idnnNi  away  for  iiivservatlon.     At  am  tbougbt , 
wmtlil  ttccm  Improbable  that  a  wto^h  iv>v&rlnf!  only  linlf  itie  s|incf  (tbe 
bvlns  an  vlAu  an  iLc  Inttiti)  would  altoi-d  uiueli  [iroteiTtioiK  but  wlteu  it  la 
ahU'ruil  tluit  Ulbn  tiiive  ciUNiilonibli:*  tblckncsu  It  U  plulu  tbat  wlilln  nnlf 
linlf  tb«  \-frrtkA]   my"  *r*  »i-riH.-nod  tbone  iu<'liiK-d  boiwi'vii   tbi-    tvrtlml  al 
lutrbonul  are  imtiinlly  tiiteu-et'lt^^l  bj  Ibe  vdjws  aa  ufll  an  ibe  fat.-**  of 
latba.    .\»  a  laatler  of  Cai.-t.  about  thn>«>-fuarUi)i  of  Ihv  Hky  Is  wtwoed  lijr 
lueaus.    Uy  |>ladiiK  the  latb»  In  north  and  ratitb  dirc^Uoaa  ttia  ilinm  Ri7«| 
(lie  mumlug  kiui  nn>  rnuiplelely  cut  off  froui  ibi-  orrbard.  wbti-b  admit*  of 
imiiHTAtiirc  rixinj;  slowly.    Tbla  rmlucea  tbv  llnblllly  uf  iiijntj  to  (ilanta^ 

Otlier  methods.' 'r^trinrUTrles  nod  otber  low  jilauts  ari'  frwiueotlj  lUvteolj 
I'luerliia  tbfiu  wllb  Biriiw  or  otlwf  luoai'  Nt!l)«iiinc(<(i. 

iViuKiitly  yonnj£  |>oluto  plants  are  saved  by  i-lowlus  a  furrow  uloasaM<r  ■ 
allimliii;  llif  dla  lo  bury  tliem. 

f'niulKTry  grow»rH  in  the  manfliM  of  W1a>:^<D«iii  fiood  lb*  manttai  wbeo 
la  ex|n.t-tL-d-     In  tbla  cane  the  proi«ctiou  Is  prolMibly  doe,  for  the  uioM  part. ' 
Ibe  Mifh  H|M>eini>  bpnt  of  the  water.  n»  only  iwrfJuns  of  Uda  land  ore  8Ubau>r 

Smniige  Arts,— Kioce  OQ  «loudy  ulgbts  r«diat)t>n  Is  so  reduced  &»  to  prpvmit  1 
foriinitinn  of  frast.  uuiDy  ba^e  thuusbt  that  an  artlOetat  i>b»cnratlou  of  lb» 
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ot  deoae  naoke  woald  be  aa  oxceltCBt  meflOB  o<  protection. 

>tf  tlilB  chBnicTer  wlilcb   bare  bneo   made  bare  rmiiited    in   ilM-ldedlj- 

rjrlng  mik-(i-m(.     In  Ibe  wluwt  fiolde  of  the  DakotiiB  oxrellent  i>rotectloo  wii« 

itniuvtl  lu  Iiui[t(^  arOLs,  wbllu  (be  cxpcrk-ucc  of  ortlinnllMH  In  Florida  and 

ttieni  ('allfurulu  luiti  uot  nbuwii  fiiioli  iittiftinii  hrvcwh. 
SIdiCo  K  n-as  m|ipQs«d  ttuit  tbe  iirolectiou  rvMiltcd  Croni  lli<.>  objuration  of 
xky  by  menim  iif  mnoke,  tbt  bi-rt  protection  wbs  ex|)ei'lfNt  rrniu  tlM'  nm<  nt 
I   tad  vblrli  would  |ir<KliKi.>  tlu>  groalwfit  oittokv. 
In  tbe  OnLolaii  Ihv  besl  and  most  cnm-ealent  material  at  Imud  waa  tliv  ttlraw 
llie  I>rev1'i'i»'  ywirs  ftop.  wblob  biid  Iippo  loft  In  xho  ilt-ldti  nil  wlnti-r  uiul 
iiufib  tiiG  nilny  Nprlnf;,  until  It  w«8  quite  tligroii»:blv  s>.ink«d  witb  wul^r. 
matbi-m  faliriTiilii  nuil  Fhirltln  Hirnw  niiH  w-urcp.  mid  wliciv  It  voaM  M 
lod  11  *-v»  iiiiiL-Ij  ilHcr  Ibaii  tliat  uwd  lii  tbe  iMikniuEk     CoDwqacni)}'  tar, 
\<le   pt'trok-nut,  and  nlhitr  nlniilur  siiiudicc-  nmlerliiU  were  mibBllluted ;  Init 
be   rtwtiliB  linvo  not   bwo,  ah  a   rnl(>.  twtlMfnviiiry.  iiKboutib  tli**  smoke  wxs 
Itiallj-  tltmae.     Howei-tT,  quitt  sowutpefiil  rf«tilts  were  obtained  by  ilr.  Buck, 
r.  Lo  Kile,  and  ulbera  In  ibe  VAc^villn  »nit  Honomn  nectlouH  by  burning  ilaitip 
■bit*  imnurf  lit  uiicks  ia-iiiii>rp<]  tbnMiffboiit  tli«  orchard. 

Devices  for  preventing  ti  rnpkl  radiation  at  night  of  tlie  heat  »h- 
>rl>e<l  [iy  llirearlh  ilnring  the  iIbv  can  be  ntilized  only  for  compani- 
vely  email  areas.  The  sei-een  devices,  also,  by  reason  (if  iheir  nisi, 
available  only  for  the  smaller  orchards  and  vineyards  whose  prod- 
ict?  ooniniHiid  e»rly  market  prices ;  the  same  may  bo  snid  of  coverings 
ff  Htraw  and  other  mnterials  for  j^triiwU-rriei;  and  other  low  ]>litiit>v 
mudge  fires  can  he  used  tu  advantagf?  fur  orchards,  vineyard.^,  and 
round  pliintK,  and  even  for  tlie  smaller  gruiii  fiehlN,  niid  woiihl  bo 
Nirlietilarly  eflUnidoiis  in  prottwting  crops  an<l  plants  in  h>w  or  iHtttom 
Kods  over  which,  on  still  nighl.s,  the  smoke  from  nniiidge  Rren  would 
itlc.  Theift  is  no  devire  »L  prrs^rit  known  tlial  will,  by  preventing 
rapid  radiation  of  beat,  afford  any  material  protection  to  the  great 
-nin  Selda  of  the  West  nnd  Northwest, 

DBVICSS  FOB  ADDIHQ  HOISTOUE  TO  THS  AIB, 

Smitdge  fires  made  of  damp  material  have  been  more  successfully 
I  for  tlie  piirpo:*-  of  affording  protection  from  frosL  than  thoec 
sde  of  tar,  cnidc  petrok-iun,  mid  other  diy  materials,  for  the  reawn 
Mt  in  addition  to  creating  a  dense  ^noke  they  add  to  the  atmosfphere 
considerable  ainotiiit  of  evnponited  water,  whidi,  though  invisible, 
r\'tss  to  ivtani  tbe  radiation  of  beat.  Wlten  nny  ixmsidemble 
xnoiinl  of  water  is  thus  converted  into  vapor  and  i»  dii^itribut^d  in 
ho  air  which  covers  tbe  area  to  be  protectedj  a  portion  of  it  is  likely 
be  (imdcnscd  by  the  stirronnding  <ooler  air  and  appear  in  the 
bnn  of  mist,  which  arts  a.s  an  agent  to  prevent  the  escape  of  bent 
rom  the  furth;  and  the  act  of  coudcnsutton  seta  free  in  the  nil-  Home 
if  the  heat  that  has  bwn  expandeil  in  tin-  process  of  evaporating 
mter  rontained  in  the  t>niudge-tire  materials.    Thus  the 
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or  pall,  and  the  moist  air  which  overlie  the  groiu 
presence  the  safety  of  the  plants  from  frost  depen 
As  smudge  fires  made  from  damp  materials  ar 
nized  devices  which  have  been  found  to  be  more 
affording  protection  from  frost,  the  following  dest 
which  have  been  adopted  for  utilizing  them  in 
from  Bulletin  No.  23,  already  referred  to: 

Flrci  of  damp  ttrav  and  stable  manure. — Have  the  fu 
tribiit<Kl  tlirougtiout  tbe  orchard  In  advance;  tbe  more  n 
better.  With  the  same  amount  of  fuel  the  beat  protection 
and  frequent  fires,  utuee  with  small  fires  tbe  upward  dral 
Imum,  and  the  more  frequent  the  fires  the  more  uniform  v 
of  heat. 

Sacks  of  manure. — A  decided!;  preferable  method  1b 
manure  in  common  grain  or  burlap  Backs,  hj  whicb  II 
handled.  They  should  be  distributed  tbroagh  the  orchai 
feet  apart  and  about  50  feet  between  sacks  In  each  row.  \ 
sary  to  protect,  a  small  amount  of  coal  oil  la  ponred  upon 
It  Is  usually  unnecessary  to  fire  more  than  everr  second  < 
mainder  being  left  for  later  occasions.  Tbeee  sacks  wUI  b 
fire  for  several  hours. 

The  amount  of  heat  which  is  set  free  b;  burning  one  sat 
about  CO  iHtunds  and  condensing  tbe  water  vapor  near  tbi 
cient  to  raise  the  temperature  20°  In  a  space  75  feet  bqqbi 
oue-fourth  of  this  heat  remained  within  tbls  regicm  neet 
seems  to  be  a  reasonalite  estimate,  ample  protection  would 
A  any  ordinary  conditions. 

S  Bales  of  wet  straw.— Mr.  T.  A.  Morrison,  of  Rlvemlde,  ( 

■"  of  a  similar  plati.  In  which  bales  of  wet  straw  were  su 

Tbls  pinu  bas  been  tried  with  fair  success.    One  bandrei 
In  four  pieces,  a  tie  wire  being  left  about  each  piece,  and 


First.  The  fire  can  be  moved  to  the  section  where  iiiosl  needed, 
vhich  is  generally  along  the  windward  side  of  the  orchard. 

Second.  The  loss  oi  heat  by  an  upward  draft  is  almost  t-ntirely  pi-e- 
vmted,  since  the  fire  does  not  remain  in  one  x>osition  long  enough  to 
ntablisb  sach  a  draft.  On  this  account  much  larger  and,  conse- 
quently, fewer  fires,  with  equal  efficiency,  are  possible. 

Third.  There  is  a  much  more  uniform  distributicm  of  heat  iind 
-  BQoke  throughout  the  orchard. 

Aa  smudge  fires  prepared  and  applied  in  the  manner  above  indi- 
etted  are  inexpensive,  to  a  degree  effective,  and  easy  of  operation, 
they  constitute  the  method  which  for  practical  use  and  utility  seems 
best  adapted  for  general  use  in  orchards,  vineyards,  gardens,  truck 
farms,  and  small  fields,  as  a  protection  from  frost.  Among  the  many 
dences  that  have  been  employed  for  holding  and  carrying  these  fires 
the  following  has  been  used  with  especially  satisfactory  results  by 
a  fruit  company  of  Visalia,  Cal.,  and  will  doubtless  prove  equally 
effectave  in  other  sections: 

wire  framefl  (chicken-yard  fencing)  nre  built  ou  low  truck  wagons  and 
■tretcbed  from  four  wagon  stakes  aLd  Leaped  uver  wltli  wet  tunnure.  Dirt  la 
tbea  thrown  on  the  wagon  bedB  to  protect  them,  and  i>otH  of  burolng  tar  arc  set 
andemeatb  the  straw  roof.  A  barrel  of  water  oit  the  wngon  Is  uaed  to  keep  the 
straw  wet.  The  wagons  are  driven  abont  and  do  the  best  work,  as  they  can  go 
wherever  the  oiost  needed.  The  smoke  and  vapor  are  carried  to  the  rear  as  the 
wagon  moreB,  and,  being  carried  at  once  out  of  the  rising  heat,  fall  close  to  the 
sronnd  In  a  long,  white  trail.  At  daylight  400  acres  of  orchard  ure  covered 
with  a  white  fog,  extending  from  the  ground  to  atiout  20  feot  high.  Similar 
flres  are  need  as  stationary  smudges,  the  wire  netting  bolui;  KtretclKHl  between 
fonr  stakes  driven  In  the  ground. 

Crude  petroleum,  supplied  to  a  burner  from  a  tank  on  a  wagon  or 
truck,  has  been  used  with  success  by  Mr.  R.  H.  Howard,  of  Riveiside, 
Cal.    Over  the  burner  is  placed  a  large  wire  banket  containing  min- 
eral wool,  which  is  kept  saturated  with  water  supplied  by  a  tank,  also 
placed  upon  the  wagon.    Wet  straw  and  manure  can  also  be  used. 
The  apparatus  can  be  driven  where  most  needed.    The  burning  coal 
oil  gives  off  a  dense  smoke,  while  the  wet  mineral  wool  furnishes  a 
rast  surface  from  which  evaporation  can  take,  place,  and  at  the  same 
time  the  material  will  not  lie  consumed. 

DEVICES  FOB  GHABGIKQ  THE  AIB  WITH  MOISTTTBE. 

Aside  from  the  smudge  fires.  Bulletin  No.  23  quotes  devices  which 
hare  been  adopted  to  charge  the  air  directly  with  moisture,  some  of 
which  are  constructed  on  a  plan  too  elaborate  and  expensive  for  gen- 
eral use. 

The  first  operation  involved  is  the  evaporation  of  water  in  l^rgfi 
quantities,  either  by  means  of  evaporating  pens  or  by  ''' 
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stance  the  protection  against  frost  by  tJiis  method 

Sprinkling  gardens  before  sunrise  on  frosty  m 
of  decided  value. 

Secondly,  irrigation,  which  of  necessity  can  be 
limited  extent  and  in  certain  favored  localities, 
afford  very  complete  protection  from  frost  in  fi 
vineyards  which  are  equipped  with  irrigation  < 
cranberry  districts  of  Wisconsin  perfect  protecti( 
frost  is  secured  by  flooding  the  cranberry  mars 
heavy  frost  occurs  in  that  section. 

In  no  case  should  water  be  allowed  to  stand  in  ( 
or  gardens  during  the  early  growing  period  whih 
is  possible,  for  the  reason  that  water  unduly  pron 
young  plants  and  thereby  renders  them  more  sui 
by  frost  and  cold  than  are  the  plants  whose  grow 

The  third  operation  involved  in  the  California 
direct  heating  of  the  air  by  means  of  fires.  It  w 
fires  caused  a  strong  upward  draft  of  air,  whic 
drawing  in  cooler  air  from  the  sides,  and  that  wi 
fires  were  attended  by  very  satisfactory  results. 

The  following  final  report  of  the  Riverside 
covers  the  results  of  experiments  made  during  the 

with  tlie  assistauce  of  fifteen  or  twenty  citizens  Interes 
points  Involved,  a  most  complete  teet  lias  beei  made  of  th 
g  vds  employed  to  prevent  froat  damage.    Wltb  such  a  foro 

partial  observers  It  was  possible  to  secure  data  of  mucl 
estimate  of  tbe  efficiency  of  the  various  plans  made  use  o: 
was  made  between  those  orchards  where  no  work  was  dor 
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ick  of  defloltc  kDowledge  as  to  tbe  dlrectiotiB  tbelr  efforta  flboutd  tak«,  iwftl«ct 
•nmiuiblL'  prernutloiiM  tHTcafler  to  InBore  tlie  tiafetj  of  thdr  oropn     TIimip, 

;tfvi>r,  nn>  our  nuiHimtoiiii : 
FIrwI.  Tliere  la  no  douhl  wbatcver  Ihat  Ihe  tetuiH'Tatun;  of  our  orchRrtlx  may 
1  ruutorlally  raltml  by  Itip  uso  of  flrj-  h«ai. 

H«><viU(1.  Tbe  radfatlou  of  tlut  mrtli'H  Im«|  can  be  eonaltlerBblr  iMaencd  bf 
iitlKl  t<tiiti<lgi*!S  whi-n  llii'W  fin-  ttlaiii-tl  t-iirly  fiioiiKli  imil  ore  jiruiwrl;  iniimiK«<l. 

Tblnl.  Tbe  iWRtlblllt}-  of  mlKliiit  tbe  di!W'-|iultil  un  one  of  Ihc  ilrf.  (.■ukl  iiii^lirM 
e4:nllHr  to  oar  cIlOMte  mtBctemly  to  preveot  datnajre.  bj-  meotiB  of  steuu-vro- 
dfIiie  api«rattui.  mewm  Imprat-tlmbli-, 

F^nrtU.  Fralt  atid  ti-ovs  i-aii  iindaulitodly  be  saved,  even  In  tbo  tioliJcRC  rm- 
lunu.  by  coverinz  Ibem  wUb  cloth  or  inutlinE.  but  the  cxpcnsp  Involvnl  iimhra 
bin  iueLh<id  luijH'ioiilili-  mt  itio  (airt  of  rlio  onllnary  itmupr. 

(Iftb.  It  i»  f'Hiuil  tliat  tliv  tfui] »<:rTBttin.-  lu  an  wlil  M^llttiK  Krorr.  or  wlm^  tail 
rliiil-lirfflVs  afrnrtl  lo  mmilier  riiilt  irwH  a  like  protwl loii.  t!»e  li>ni|mraturf  In 
Itiioi^t  liiviii-ltibl;-  1°  to  2'  >ilK)i<>r  tli.-iii  in  exiHiiKHl  orchnnU  In  tt)«  lniiiii>allttt« 
idcbliorhuud.  Tbl»  fbet  Mri*iiit<  lu  llioniiixlil}'  ii|iwt  Die  tlicury,  MroDvly  iM-ld 
iy  ninny  Ititvlll|:fiit  fTow4>rf^  tlint  flit'  tail,  well  located  vliid-brp-alE  la  a  dlaud- 

titasf.  tbe  <-unlinT7  m^idId^  to  be  tbe  tnttb. 

SIxili.  It  t«  fnnnd  tbat  th«  tMii|H>niture  20  fift  altove  Ibe  Krotiiul  la  1*  to  2* 
llftb^r  limn  at  tbo  imrfn^,  and  that,  am  a  riilo,  wboii  tlw»  cold  ia  wv<>iw  (>fW)iU!li  to 
njiiri'  lilt*  rliH-Kt  fruit  r/)  ttvt  from  ttie  ground  tliiT^  Ih  iiln>oi>t  Invariably  »  1i<m- 
>*ra<nrv  above  {Iw  fn4>xlnK  potnt  of  waliT. 

I'Tofcstmr  Zumhro,  wUo  liua  ^iviMi  4-e|Hx-iul  iilleiiliou  to  Uila  mat1«r.  tinda  Ibat 
It  lh<'  bKight  of  r^)  feet  the  tenii*erntiire  la  fnini  II'  to  Kt*  hlcber  than  nt  tho 
nrfacv  wh«i  tbe  air  Ib  not  In  motion.  When  th<«n»  (a  any  oonald^mbt*-  trwwe 
t  variea  hut  little. 

Hereatb.  Our  coucloalou  If  titnt,  ail  Ihlntpi  Mmalttenxl,  lint  (nhiI  bn^kiMH,  mtHl- 
ttcDtly  iniiDvTOUB,  will  |irov«  tbe  moiil  aallatACtor?  and  eff«^-tlve  ni«nn»  of  warui- 
\ag  tbt'  orcliiirrts  yet  made  use  of.  It  la  ti'uw  tbe  oil  jtota  make  a  far  bolter  Are, 
MkI  are  npllhor  exix-nalN-o  nor  illflWult  in  maoast^:  but  tb4>  (1e|K>aiI  of  lamp  blnclc 
Ipao  tTM'  and  fruit  n^HuUin^  from  tbelr  uw  conilemna  tbla  ayaiem  for  twnentl 

Aa  |i>  (be  vaUiv  v1  tiinn<lpin|t  tb«  Ri«ni))era  of  your  cooiiuftti-v  an.'  not  ec  ncll 
iKT«««l.  Ihvanse  of  lew  slinrply  dfOm-d  ri-milt^.  wr  llnd  It  murf  dltncull  to 
KaDe  W  deflnlte,  at  len*it  utilfomi,  ooiK-lualona.  Hut,  und4>r  <vrlaln  comllilonR, 
nrv  cuuvlDcril  Ihal.  lu-oiierlj'  uaetl.  It  luay  In:  inade  n  valuable  iiieana  of  |iro- 
fiction.  We  (blok  tbia  MUpM-lally  Iruv  fu  tool  III  Ira  wii«re  the  Itiuimiitun*  falls 
luly  a  littli-  Uchiv  tbi!  dantrer  potnt.  and  where  there  are  ransido'rahie  aollil 
rcaa  of  young  ordinnla  exposed.  Here  II  vrlU  work  well  It  tbe  |<rotecllnn  la 
ituidf  ewneral.  Bitt  wlwrr  tlu-  danRor  I«  I'oiiAldt'nihli)  wf  lliinU  II  wIh'  In  bi- 
[if«!|«rc(l  lo  nae  dry  Itwit.  ^•^■«u  wbure  lu  wnuecllou  with  tin;  HniodKV.  Tbe  livtiv- 
it  rroai  Mntuili;ini:  in  prolmbiy  na  mueli  from  iti>  pn>ti.-c.'tlnK  fnilt  and  Ireea  from 
Uhi  sodileu  raya  of  th«  niomInK  tnin  after  a  freealut;  nlgltt  aa  from  ntodlf^-tng 
t«npemiar<"  during   (he  time  of  ilanfcer. 

}Ci|M>rtcoce  demonstni lea  tluil  l1oo«lla|{  or  mnning  wati^  In  ODnneclloii  witb 
Ir;  beat  or  amudelng  ts  a  i-aluable  adjoncl.  One  of  the  connolttee  who  tina 
H«n  icatlnj;  lb!a  nuitlcr  carefully  for  thrrv  y«-«rs  ia  tllsiKWcd  to  Ibltik  tbnt  iIk- 
ftlriH't  beueHt  from  nninlni;  tvaler  la  m'tTealluialeil  by  o  oinjorlty  of  gnnvora. 
Ita  value  It)  piitUiitc  urctinnl^  in  •.-ondUKm  (o  ttitli^tand   iiiiHe  aevoK  wmllier 

fcly  la  rjo^^loned.  bnt  the  cntnuiltttf  iii>>  lorllnwl  In  tliink  that 
nice  uiK'O  Ihiti  u>etb<>4l  will  ■M-'-KNltmnlly  n'l^ull  In  smtUhia  Iihh  tP 
to  ttala  uitvna  nloD4.v  *«)iti'ially  wlifii  non)  bi  yonuK  orvhard* 
IM 
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Ah  to  tbe  Qtmiber  of  bnakcta  ncedvd  n-bcn  coal  U  iitwtl,  wi:  OdiI  Uint  ti»  . 
derldwj  Olid  S)i(lsrii<.-toi7  ri>«uli«  Imvc  bwji  S3i(n«i  wtM>r(>  from  tvreaty  lo 
,ooal  fires  lmv«  bcv*\  ubcJ  to  eact  acT«.     If  tnteIltR«>tlr  and  energetiotllr 

In  iiluii  will  ni-v^r  fall,  except  when  the  mercnry  dro(is  below  24'  for  » 
while,  and  e\'«i  then  It  In  hpltpvccl  (he  Inrirfr  jkiMIiw  of  tbp  croji  tniiy  W  « 
If  iiuytliliie  like  II  c<3)L-ni)  u»v  ut  ifuch  flrm  liv  Mx-untl.    Tlu^'  mialler  onu 
iroN  imnm)  ban.  in  iiutufrons  iBstuneeA,  and  cr«a  wlien  »  nuin   wax  we 
lone.  Mcured  n  rlf>e  of  fn>m  3'  lo  C',  nod  mvod  n  crop.    Can  it  t>e  ilouhtcd  i 
50  flrun  iHT  acTP.  iwil  In  I'vi-rj-  orrhnnl.  would  tmiv  both  trem  and  trofi  tmi 
coIdeBt  ntglit  cTcr  known  lu  C^llfomta'B  tilstor;? 

To  equip  an  orcbani  vrllli  SO  tiasketa  to  Mk-  acre  rneaitn  ail  ontla;  of  oalj 
Ilttl4>  uvi>r  fO.  TIh>  fuvl  ti>  mil  tbeni  on«  nlKlit  eoaits  tmm  ^.£0  to  fS. 
crop  uf  uavcl»  upon  it  l»  worth  ^100  it  vrltl  vay  well  to  »)>vud  ia  labor  and 
^  per  nlcbt.  or  l  per  cent  on  the  va1iM>  or  the  croii  lo  inKuro  itn  mfctj.  In  i 
oranec  rcelnn  or  Mniihcru  Oilifomla  It  Is  nut  uniiiiuiil  to  here  more  fh«i>  t«0l 
three  qIkIkh  lu  u  ai-amm  wIk-ii  the  fruit  1»  In  duniror.  Dot  eren  If,  lu  In  it* 
t>re»<iit  maimo.  tlie  iwrlod  of  eohl  In  inorp  i>xti>nil«d  will  tt  not  pnj^  to  ext 
least  as  mucb'aa  ono  piij-«  for  bla  Irrtgattnx  wat«r  to  Insure  tLe  sufv  mat 
of  u  crop  it  bascnst  Iilui  u  yeur'x  labor  tind  heavy «xpen8e  to  prodoco?  Tlir  i 
clunUin  Ih  obvious  tluit  n-o  linvi'  only  tn  pn>rlik>  for  Ibe  ftnuimnn*  of  tbU  inrt  4 
pni|)crly  oxnctlj-  as  we  would  lu  the  cam'  of  that  llulili*  io  dMtructloa  by  Bm 
to  tw  onahloil  to  follow  the  biiMluen  of  urani!:t>  aad  Iraiou  growing  with  Us 
wrtalnti"  uf  biivlni;  pcrf^-d  fruit  to  uiiirket  at  the  iwapon'a  eud, 

Wblle  tlie  pracllcMbillti"  of  protecting  our  urcbardM  fnim  frxMt  soetaa  ««*■ 
llabed,  lh#  problem  of  the  most  oL-ouomlcal  and  Belfaitltli'  means  i>r  ALVuntplIaUv 
tbia  it)  probably  jet  to  be  Bolvcd.  Tluvrercr  well  the  wlrif  baskets  inaj'  aim>B 
now,  tbero  will  doubtlese  he  linprorwl  m^'thod  fur  bumbig  coal,  and  wtn  ntbtf 
materUtl  may  be  found  tbat  will  wrrc  tbo  puriKMe  better:  and  while  wet  «n.w 
KeeniK  lo  tH>  lit  pi-e«i>iit  llie  most  nvallalile  for  xniudctHi.  duubttesK.  wbni 
ui>e<l  lt<  tnade  known,  choiulsis  will  tliid  some  va|>or-]>r<MluciOic  uatorlat 
I  iMuiiiai-t.  I'tDoiHUU  nnd  econouilcal.  Heiice  wi*  i-ec-unuui-nU  thai  tb4>  cloli  «»•> 
I         a  i>&ruianeat  «Hiimltte«  t«  continue  lfa«au  Ini-cnisatlona. 


QEKEBAL  OBSERVAIIONS  ASD  PKACTICM  RESUITS. 
WORK  IH  TEXAS. 


Tn  a  paper  read  l>efore  llir  aiitiiial  meeting  of  the  Texas 
Congress  and  Tp.\ms  StaU-  llortiriiltliral  tiitcicty  in  joint 
CwIIego  Station.  Te.x..  Jtily  20,  1899,  Mr.  Joseph  I«  CUne,  ol 
Weather  Bureau,  bubmilt^d  the  following  reuiarks  on  "The  use 
Croat  and  toniperatui'c  warnings  in  protecting  fruits  and  tnicJc 
dens:" 

It  ban  li««n  proved  that  a  good  way  for  prat«etlog  bary  crops  Is  to  cover  vf\ 
J^y-    n^rrk*  arc  luiprored  by  uulehluR.    Pralrlu  bnjr  iianl  for  this  |:)iin)"9e 
c-ut  and  pluc«d  In  the  fields,  nndy  for  vov«>rlnp  the  plania  wtion  fmet  in  i 
>*«l.  at  a  oo«  of  iilM>ut  «jo  dollar  n  too.    Ten  tons  imjt  nofe  ntv 
Btitriclem  for   pn)leclli>ri    aealiml   anj   frccac     The  CM»t   of  lalior  for  .. 
™K  tlw  [iinutK  would  Ik'  alMiiii  two  dollani  an  acre  additional.      .\s  Ibe 
**   t^ijulreil  fur  niukhlnK.  the  coal   Is  couRldetabb'   Uv.-^md  wbcn  tlw  twj- 
Qtlllxtii  tnr  tbat  puni^fl*'-     Xlvrry  eruiw  which  wore  enverf*!  prior  lu 

of  last  IVhrtuiry  yielded  f-iur  times  as  mneh  as  iiopnuevlwl  plntita,  « 

t^ed  pliiiiia  were  iceuvniVlj  UUeA.    Cabbnte,  iKrtuloes.  and  otbisr  TMsetil 
1(M 
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be  protected  from  frost  by  liay,  and  the  hicreueed  yield  will  more  thnn  pay 
Cor  tlie  expcsiee  iDvolved.  Rice  growere  along  the  east  Texan  const  ctin  raise 
veeetAbles  tfarongboat  tbe  winter  ou  tbelr  rice  plantations  by  protecting  tliem 
fran  frost.  Tbe  plantations  can  easily  be  flooded  during  freezing  weetber, 
'vrhlcli  iB  always  of  abort  duration,  and  tbe  water  would  protect  and  do  very 
little  or  no  daioage  to  tlie  vegetables,  wblcb  are  remuuerattve  during  tbe  winter 

LBOn. 


Tbe  metbod  of  burning  stakes  soaked  In  petroleum  or  kerosene  oil  throngbout 
tbe  fields  can  be  applied  not  only  to  the  protection  of  maize,  but  fmlt  orchards 
aa  well.  By  means  of  burning  stakes  fields  will  be  enshrouded,  wben  tbe  wind 
Is  ligbt.  In  a  continuons  clond  of  smoke.  Tbts  wilt,  In  many  Instances,  prevent 
frost  &om  occurring.  Tbe  stakes  must  not  be  set  no  close  to  tbe  fruit  trees 
tbat  tbe  beat  will  affect  tbe  branches. 

•  •••*•* 

In  France  frtwt  bells  are  sounded  when  frost  1»  expected,  and  grape  growers 
protect  tbelr  crops  by  pouring  tar  on  tbe  ground  nuioug  the  vines  and  setting  it 
oo  fire.  Tbe  smoke  tbus  made  often  saves  tbt>  crop  of  nu  entire  vineyard. 
Bltaminous  coal  burned  in  baskets  is  less  expensive  and  bas  been  successfully 
used.  Forty  to  fifty  baskets  of  coal  [>er  acre  are  required,  and  the  more  used 
the  better  would  be  the  result.  Strawberry  crops  can  be  protected  in  this  amn- 
ner  at  a  cost  of  (4  to  $6  an  acre. 

The  following  letter  from  Capt.  B.  F.  Johnson,  president  Gulf  Coast  Hortl- 
cnltnrel  Association,  gives  an  idea  as  to  what  can  be  done  In  protecting  crops 
[by  showing  what  was  done  in  February,  1890] : 

"  I  was  in  Galveston,  Tei„  on  the  morning  of  February  11,  1809.  and  upon 
bearing  tbat  a  freeze  was  expected  I  called  at  tbe  United  States  Weather 
Barean  office,  and  was  informed  that  tbe  hardest  freeze  of  tbe  season  was 
threatened.  I  Immediately  gave  orders  over  the  long^ilstajice  telephone  to  iny 
employees  at  Arcadia  to  cover  np  all  hotbeds  nud  also  all  plunts  already  traus- 
pluDted.  AH  the  plants  In  hutbeds  were  carrier!  through  the  freeze  by  ])rotcction 
oiwl  saved  from  Injury.  I  bad  nbout  7,500  cabhage  plants  st't  out.  and  on 
uccount  of  my  employees  not  going  to  work  ns  directe<l  we  did  not  reiicb  these 
antll  Ice  had  formed  over  some  of  the  plants.  I  took  the  first  train  out  of  Oal- 
Teston.  which  was  in  the  afternoon,  and  ni)on  my  nrrivfii  at  Arciidhi  we  con- 
tlnaed  protection,  uotwlthstnudlng  the  fact  that  Ice  had  already  fnrmed  over 
tbe  plants.  We  placed  a  handful  of  hay  over  the  u"rth  wide  of  about  1,00(1 
cabbage,  and  at  least  75<)  of  these  came  through  tbe  freeze  uninjured,  while  all 
tbe  unprotected  were  killed.  The  varieties  protected  were  the  Jersey-Wakc- 
fleld  and  Henderson-Succession,  and  I  could  see  uo  difference  between  the  two 
after  the  freeze.  Had  my  employees  cnrrio<1  out  the  Instructions  given  theut  in 
the  morning  I  would  have  saved  75  per  cent  of  the  0,500  unprotected  plants 
which  were  killed,  and  this  would  have  yielded  oie  nbout  ILW  not.  I  had  IJ 
acres  of  Irish  potatoes  planted  iu  January,  wblcb  were  up  to  fair  stand.  These 
were  not  protected  and  were  ull  killed.  I  had  about  ouo-stxteentb  acre  plautod 
with  band  planters  tbe  Ist  of  February.  These  were  protected  with  vhies  from 
old  sweet  potatoes  grown  on  the  ground  the  previous  year.  Full}'  oae-elghth 
of  these  came  up  after  the  freeze  with  this  light  protection,  and  tlv»  — 
me  to  put  the  first  iwtatoes  on  the  Texas  market,  and  th^  * 
bnsbel  net.  If  I  had  been  prepared  and  protected  the  l|  ur 
nary  I  would  have  received  a  nice  little  sum,  and  mon  11 
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rmtt  of  rmttHTtlan.    strawberries  nor  mulcbed  were  rlrtnail;  klUeal.  wUle  ' 
iiiiilcb«d  innijff  nn  ur«rfl^i>  prop.    The  gtyjit  niliio  n1  protrctloa  lo  twnlHJ 
I'liih'  <if  frw^lnjt  wi^iitlir-r  lian  Imnsi  fmvlbly  Illiu4ratM.    Tb*  i-Jitlre  crop  of  ■ 
iH'rriw  (tlio  iinlj  titrrrj-  cph'  wtii"")!  taji  wrJI)  wouM  haw  bwsi  a  loUl  ial 
wllliout  iirtrtwtion." 

•  •*•••• 

The  fDlIovrlnB  rominnnlcatlon  of  Mr.  M,  M,  Cox,  pra>ldent  of  Ihp  l>^gxi"  < 
Truvk  Umw^rtT  «ud  FBrnivnt'  Atwiiciatioii.  Lt«KlM^  Cfl>'.  Tox„  Klvr«  fvnhnti 
tuiinncT  ninJ  vbIh«  of  [n-otcctlng  crci|)«  from  lb*  front  ami  freeze  tliirtnit  Ihr  i 
ntii-iuullj  L-uliI  w«illi«-  uf  fetn-uurjr  12  aoil  i:t.  iMMi.     Mr.  Cux  luiya  : 

■'  (  had  two  iK-i'im  of  strawlisrrloi — Nnoium  ami  MltcUoIl  vutimJmi— wl 
vr<*n*  MiHiiuInc  ttiid  fnillliii:  nt<i-ly.     In  lUiUrliwllofl  of  a  frceiM-  n  t-  iibicnl 
tiir  mtilchliiff  j>urp"B«<  tn-iwcai  tti«  mwB.  iTbtcb  were  aboui  3  /«>«>t  aiMrl.    I' 
llu;  revelttt  ot  the  tcl^Kraiii,  8«tui-iia.v  luominK.  Febtoary  11,  I8S«!.",  munoe 
lltH  aDiirodcli  vt  h  f^wu^  I  vut  word  t<j  tb«  mau  n-bo  luid  cluirst^  of  my 
rro[i.    llt>  UnmccUntelj'  wrat  U>  covcrtng  tli»  vlitm  wllb  bay  (trcvlitualjr  pi 
In  the  IteiTf  mli-li  aud  siicceMled  In  rovertutc  ^)  mwa.    Tbe  vines  of  tbe 
tectfHl  twrrlfw  veiv  practlciilljr  unlnJuriHl,  n'bile  tbe  iitii>rot».-tC!d  plants 
rrv»-a  W  thv  sroiuid  and  uian>-  of  Ibcin  tvt«lly  kllk-d.     t'roiu  (1k-kv  3^ 
nhoiil  ont^fourth  acre  of  |in)t>>i-((><1  iilmiia.  we  plokoil  lierrlt^  nearly'  iLm:  wn 
lieftiro  the  iiuprotctrtetl  bcrrlt-s  wi-rc  n-ady   tot  umrliet.     Tbp  oiif- fourth 
lit  imili-ctul  berrlco  ylcldt-d  lav  more  than  the  remuliitok'  1J  «cre«  nltc 
hi  fact,  wi-  gut  tlM*  htill:  of  mir  itoii— a  Itltiv  iiinri*  thmi  Ktmi  uot — off  rbtv  ' 
fourth  acre.     If  jev  bad  used  tuuru  bay  tot  cuivriug  wu  cwuUl  liuve  enr«<l 
bluwmet  bqU  btfriM  alrend;  ua  tbe  tIiiw  tioiwltbiitundliiic  the  Mvcrlty  uf 
fr«iM«,  aH  wmr  Ivn'rlrs  W4>r(>  nivod  ai;  it  wax, 

"  Olbt^rn  bi  IiuiKiif  <'l(y  [voteclvd  ht-rry  vrvins  with  Itiu  Mmc  rmnillB  as  thi 
which  attended  mir  iiroipcllou. 

"  UotbcdN  pf'i'tec-ted  fur  ordinary  tntMm  were  kllleil.  but  eome  pnl 
covering  iiii  rUt;  b(.-(lH,  ii.tUiK  liL'>iikL>tK.  iiud  thii8  8RV«d  (b»>ir  pbiiiiK  wlthniit 
iary.  TlioeG  who  prctected  In  this  mnnui^  wurc  aettltig  tbdr  pbiutii  In  the  i 
while  utbcrn  wore  sowIds  sefda  Id  the  boIbed^  ai>d  were  thus  at  ttta 
vievk9  ahoad  with  tht'lr  cro(w  fur  the  ntiirhet. 

"Tlic  warnings  of  tb«  Weather  Service  proBiiac  mack  for  tbe  eontt  ooaol: 

Mrs.  C.  W,  Benson.  Alvln.  Tnt..  In  wrillujc  of  iirotectlon  of  eraim,  my*: 

"  In  paal  w^KiniK  Nio  advimr^  notltsw  of  fro«it  and  frtwtlii;;  woniher  ^Ivwl 
by  tbe  rulieil  KlaK-b  Wc«tber  Ituri^ii  have  bitni  illHlrihuiM  uux'ti);  the 
i;niw<>r)i  by  uiesxeDtfur  Nervlci'.  and  liy  Lilts  tneaDs  have  saved  uur  plaolcn 
IMPOlect  lliolr  cro|M*  llii>ui«am|jt  of  dollar*. 

"  In  IMmi  all  <TO]i9  were  carried  through  aafe  itntll  th«  Rerere  ttten  at ' 
ary  11,  and  in  ai-venil  liiKianres  tender  cro[>e  were  miCL-esHfulljr  t"^"^**^ 
■iirrleU  thruuKh  (bltt  tntvxc  v\ai  when  the  nivrcury  stnod  at  4  dcffrtM^  abovo: 
or  28  deicre<>a  t>i>kiw  thn  frn'Xlng  [kiIdL    Tbo  priiK'fiuil  er»iui  |initi>cfNd 
ti>niat'>*-M,   f-Dcnoihem,   cabbngo,  aud   Blrawb«rrlefi,    Tlw  three   nrat   mtnltiii 
wore  Hiill  In  botbeds  or  ruld  fmtucK^  iiiid  wen?  frutected  by  coveriiie  with  liaj] 
a  dt^ilh  of  nbont  1  fix>t,  ovor  piUisti  or  cnnTaa.    lli-rri**  wftf  iitrrtei-lod  by  tir 
ovvr  mulch  and  covering  np  plantH  frnrn  4  to  fl  Inchex  In  ilef)(b.     Thin  mnb'b 
nirondy  bit'ii  tda<vd  lM.-tweeii  tbe  rows  to  retain  uiolHlnre  and  keep  itM*  be 
t'kwn  on  plants.    TtiU  pn>i<-ctioi)  did  not  xate  blmiutf,  Imt  llie  plnnlB  eo 
trcted  came  Lbrougb  tho  ttvwM  with  much  Ivw  daiuuge  aud  producml  more 
^^Uuin  llK>  ituprotecied  plants.    1  Judgi'  that  tbe  pmt<Ktlnn  wna  fnll?  worth 
^^H^  acre,  an  prlcen  of  berrleH  remnlned  Arm  all  tbmnj;b  the  w>«w>ii  no  accoonll 
^^^Nieral  .tinnlty  of  fruit.     About  'Mi  ncrea  were  tbna  proteeti>d  rr<'iii  iKp  tt 
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le  Talae  of  the  tcHosto  crop  mtM  throagti  protection  from  this  freete 
led  fully  fl2&  per  acre  In  spite  of  the  sDbseqnmt  drongbt.  wblch  pxtradM 
E^ebruary  14  until  after  the  crop  was  marketed,  with  the  exception  •>f  n 
li^t  showers,  which  were  Insufflefetit  for  geoeral  growth  of  plants.    Wllh 

■  Id  an  average  scflSOD  the  oro])  would  bare  paid  $250  |ier  acre,  and  enough 
were  carried  through  this  freeze  bj  protection  to  set  17  acren. 

Dnt  200,000  cabbage  plants  were  carried  throng  this  severe  freeze  ot 
■ry  and  successfully  transplanted.    These  would  have  netted  the  growers 

with  BuflOcient  rain  during  the  growing  period.  The  value  of  the  cncnni- 
wp  from  actual  rc-suUs  w«B  abont  Jl.OOn,  which  wonld  have  lucrcaaeil 
tercentln  an  ordinary  season,  but  they  were  held  hack  for  lack  of  moisture 
he  north  Texas  crop  was  on  the  market,  as  encumbers  which  sold  at  from 
K>  cents  per  one-tbird  bushel  box  would  have  netted  from  75  cents  to  fl.^Tt 
•en. 

otection  of  crops  enables  the  grower  to  generally  reach  the  rirst  miirket:". 
itbout  the  advance  notices  of  frost  and  freezing  weather  it  would  In-  lin- 
!able  to  protect;   our  [>eople  would  t>eiir  the  ex)>ense  of  tlie  warntiigs 

than  do  without  them." 

WOBK  IN  LOinsiAKA. 

(bably  the  most  extensive  experiments  for  the  protection  of 
t  fruits  in  the  Southern  States  have  been  conducled  in  ii  lar^'O 
^  orchard  near  Diamond,  La.,  under  the  manH^nieiit  of  Mr. 
itt  Chapman.  In  the  Report  of  the  Louisiana  Section  of  th« 
ate  and  Crop  Service  of  the  Weather  Bureau  fr>r  K('l)nuiry, 
this  grove  and  some  of  the  methods  employed  to  proter-l  its 
are  described  by  Mr.  Alexander  G.  McAdie,  of  the  WcutluT 
lu,  as  follows: 

orange  orchard  is  about  43  miles  south  of  New  Orleans,  near  Mm-  ihir. 
)oat  20  miles  north  of  what  IB  considered  the  safe  orange  l»'li  •>f  l>'i''"i 
The  grove  covers  130  acres  and  contains  15,000  tree*.  IihIikIIii^  rri-"-'!' 
I,  Mandarins,  am)  Satsumas:  sweets  budded  on  Trifollntx  hikI  VouuUfi 

r  stock.    These  young  trees  withstood  the  frostN  of  jHnniii.v  1.  H> ojIht 

0,  11,  18i>8.    The  writer  visited  this  grove  on  I>eci*ml»t'r  )).  wln'n  !'■■■  ' 

•r   Inch   in   thickness  could   be  found  along  the  ro«d?«  ami    In   i-fj-ia'd 
The  orchard  is  irrlgateil  by  nicans  of  river  wiiti-r  'iirrlf-d  i.wr  iti"  ic.  "■ 

direct-acting  pump,  6  by  8.  worked  by  a  -WHiorwinm-i-r  Icilli-r,  I'b'- 
dfapenses  with  belt,  pulley,  and  engine.  To  fl(«Kl  tbc  wln.li-  ur-trnff  -f 
es  to  a  deplh  of  1  inch  would  require  r),(W»  tons  of  w(ii>-r,  "r  I  ijr-T ,v'«i 
s.  Barely  oue-hnndredth  i>art  of  tbls  finantlty  of  «-iii<-r  !■  n-iNl""''.  '"'" 
pDinped  from  the  river  over  the  levee  noes  Into  ii  loiilii  'IH'Ij,  Ifiui  •  !■'' '' 
ibdltches.  each  subditch  feeding  two  kiiuiH  InIi-Im  throuifh  Hi"  '.i-i.hp'I  •" 

each  line  of  trees.    The  distance  bftwi-^-n  tin-  tr'-«-«  nsi-r^v"  '  '  '"  '     ".'■ 

■  ground  is  cultivated  and  leiel  so  tliai  tin-  wsf'-r  '-(tn  cm  >'■  ■•  "•"■'!. 
1  to  and  out  through  the  cpiarter  drain  Into  tin-  ilr«in«((i-  'IH'I"-'  '.l(>'l« 
acre  apart,  running  parallel  Into  the  n-ar  isrwil. 

grove  has  a  northern  ex|>o»«nre;  fronts  oii  rrn-  T\:-t    H"   ■■■'■''  "' ' 

irt,  falling  allghtly  trom  the  river:  and  tlx-r"  un-  no  v.Ji.'l  Ui-uV-  I"  i- 
ropowd  at  this  orchard  to  eiiwrimeni  witb  tl...  -.nrl'-'i-  "m--  "'  'i-<-iv 

ortlon.  about  10  acres  In  extent,  will  I*-  i*r'rt.-.^.-.1  t,v  """.-H^-  «"•-    ■" 

Je  and  some  rtatioMrr.  In  anoth^^  se^rtlwi,  -o.wlng  «!»""»  Jf  •""" 
IM 
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the  bodies  and  lower  portions  of  the  orange  trees  are  to  be  wraiqwd  i 
bay.  lu  the  tblrd  section  tbe  dirt  la  to  be  billed  op  aboat  the  trea 
the  fourth  the  trees  are  to  be  wrapped  with  floor  iiiattlii«. 

In  the  methods  described  above  for  tbe  protection  of  trees  It  was  tli 
colder  weather  than  that  of  February,  189S,  was  not  llltelf  to  occur 
appears  that  the  pumping  plant,  on  which  great  reliance  waa  placa 
ceBsfully  hold  back  the  trees  up  to  aboat  February  2,  1S99,  but  tltf 
warm  weather  of  the  3d,  4th,  and  5th  started  the  sap  and  forced  e 
Is  doubtful,  however,  whether  water  protection  le  adequate  mider  » 
tests.     All  the  orange  trees  above  ground  appear  to  bare  HnfTered 
nearly  every  case  the  tree    being  killed.    Those    trees    which   wen 
with  matting  likewise  suffered  and  the  protection  again  appears  t» 
Inadequate  to  withstand  such  extreme  cold.     In  the  section  where 
was   billed   up  around   tbe   trees   the   results  were   very   satistacto 
thought  that  about  4,000  trees  have  been  saved  by  this  means.    Ad 
of  the  orchards  as  late  as  March  5  Indicates  that  notwittiBtaodhig  tb 
of  the  test,  there  Is  reason  to  believe  that  orange  trees  can  be  prot 
cessfully  by  hilling  up  the  eartb. 

The  devices  employed  in  Louisiana,  as  described  above,  we 
to  be  an  effective  protection  against  damage  by  frost,  and  tfa 
tion  afforded  by  irrigation  and  by  wrapping  the  bodies  u 
portions  of  trees  with  hay  was  sufficient  for  ordinary  freezes, 
the  unprecedented  cold  of  February,  1899,  the  section  in  wl 
was  hilled  up  about  the  trees  was  the  only  one  in  which  trees 
i^rious  injury. 

WOBK    IN     TLOBIDA. 

Devices  used  in  Florida  for  the  protection  of  fruit,  vegetal 
berries  from  frost  and  light  freezes  conform  in  character 
tested  in  the  California  experiments,  in  which  fires  were  foa 
the  most  effective  means  of  protection,  and  appliances  for 
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in  groves  and  gardens.  Berries  and  other  low  plants  can  be  pro- 
id  with  but  little  expense  by  coverings  of  straw  and  other  light 
erials.  In  Florida,  pine  needles  are  successfully  used  to  protect 
wberries.  Devices  for  actually  heating  the  free  and  open  air  are 
unve,  and  their  value  is  dependent  solely  upon  a  comparatively 
-air  and  small,  numerous,  and  well-distributed  fires. 
I  Elorida  many  experiments  have  been  made  with  a  view  to  adopt- 
devices  which  will  protect  citrus  trees  and  fruits  from  injury 
ng  the  periods  of  severe  cold  which  at  times  visit  that  section. 
fact  that  these  periods  of  cold  are  infrequent  does  not  relieve  the 
rer  from  the  necessity  of  providing  for  their  occurrence.  Effective 
Hires  of  protection  noM^arily  vary  with  the  conditions  that  con- 
t  the  grower.  Protection  can  be  niade  effective  by  tents,  cover- 
of  cloth,  sheds,  and  one-half  and  one-third  lath  shelters  and  their 
Ifications,  that  retain  heat  from  open  wood  fires  and  sheet-iron 
w.  The  expense  of  these  methods  is  obviously  too  great  to  make 
■  employment,  except  for  choice  varieties  of  fruit,  commercially 
table. 

-  this  State  protection  of  citrus  trees  and  fruit  in  the  open  field 
cually  afforded  by  what  is  known  aS  "  firing."  This  method  is 
tive,  except  in  the  presence  of  severe  freezes,  provided  rain  or 
ng  winds  do  not  accompany  the  cold.  Heavy  rain  will,  of  coui-se, 
Dguish  the  fires,  and  strong  winds  will  not  permit  a  necessary 
unulation  of  warm  air  about  the  trees.  When  no  rain  is  falling 
.  the  wind  is  light,  fires  must  be  built  on  the  windward  side  ut  the 
«,  so  that  the  heat  will  be  carried  through  the  trees,  and  the  nimi- 
of  the  fires  must  be  regulated  by  the  degree  of  cold.  In  this  form 
protection  the  grower  must  lay  in  and  place  his  materials  for 
nng"  before  the  winter  season  sets  in,  and  must,  during  the  sea- 
be  on  guard  to  utilize  the  materials  (usually  wood)  (liat  he  has 
imulated.  When  local  indications  point  to  dangerously  low 
peraturea,  or  when  warnings  have  been  received  from  the  Weather 
eau,  he  should  watch  his  thermometers,  exposed  in  the  groves, 
be  prepared  to  "  fire  "  with  a  rush  when  the  mercury  sinks  to 
danger  point,  28°,  with  a  downward  tendency.  There  is  no  time 
he  eve  of  a  freeze  to  collect  firing  materials,  and  the  jrrower  must 
vlesert  his  grove  for  bed  or  board  so  long  as  danger  by  cold  coii- 
ee.  He  will  have  his  hands  full  keeping  his  fires  {roing,  even  if 
las  sufficient  material  for  that  purpose.  Material  should  be 
lable  for  at  least  three  nights.  Cold  sjiells  seldom  last  longer, 
danger  increases  with  the  length  of  the  cold  spell.  Trees  and 
:  become  chilled  and  the  last  night  of  a  cold  spell  is  likely  to  be 
Jne  that  does  the  damage.  The  freeze  of  December  28-27,  1900, 
tl  five  nights,  and  in  some  sections  the  last  night  pi'oduced  the 
104 
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luwest  temperature?*  ut  tin-  in'ricid.     In  ^onl^  Inrnlities  |.t"»ww^ 
exhausted  tlieir  supply  of  firing  inaU'fittl  ami,  as  a  coiisMjtieikre; : 
fere<l  n  Iwvi  of  fruit  and  yoting  tT«cs. 

lu  cHbV«  of  Hev«rQ  cold  fniit  can  not  ix  saveil.  and  trees  can  br 
served  only  by  banking  up  tlie  trimks  by  snnd  or  soil.    Smiil  ti 
van  Iw  Imried.  and  older  tree*  i*an  »t  least  be  protected  above  the  | 
■nrhcri-  tliL-y  have  been  budded. 

The  damBg:e  thut   will  rewult  fl'om  o  givuii  degree  of  «x>ld  « 
with  Ihe  ironditioii  and  size  of  the  tree.     "Weli-frrown  trees  in  a 
innnC  eonditioii  n-ill  i^ttiiiU  without  serious  iAjurj.  except  lo  full 
a  teniperadiiT  of  18"  to  dO",  pnivide<l  it  U  not  too  lonjr  coni 
AVhen  the  snp  i^  flowing  the-si'  lemperntiiiTs  aiT  likely  lo  kill  groirji 
trees,  iitid   »i-e  »pt  to  ciil  small,  unpi-tifet-led  trees  to  the  )^u 
Well-grnwn  trees  in  a  cloniinnt  condition  will  ^nnd  nilhnnl  inj^ 
a  tenipf'nitiirp  of  ■ifi"  of  rontiimeil  cold,  nnd  can  for  w\tral  he 
hland  tenipei-atnreh  of  *J2^  to  24*^.    When  Uie  sap  is  llowing 
tempenittire^  continued  for  several  hours  will  be  more  or  tcsn  injii 
«)is.    ('old  that   will  fre«ze  fruit  will  injure  >ijnHl)   tre^.     lo 
freeze  i>f  Dei;enil>er  23-27.  lUOti,  teni|)erH(ureK  in  parts  of  lh«  urtl 
belt  fell  to  20'*,  aud  even  to  18°  and  Lm>1uw  on  otic  and  in  some 
two  nijrht-s  without  injury  to  large  treej-.  t-xrepl  to  fotiaf.'v.  and 
a  surprisingly  miihII  la-«*  of  fruit  and  small  trees.     TIijh  frv«M 
been  preceded  by  aliout  two  months  of  rainless  wviitbrr.  and  ft 
tlte  treeis  in  a  donnant  condition.     The  destructive  fTtt>ftps  tit 
ceding  years  usually  followed  periods  of  wet  weather  that  promt 
u  flow  of  »«Hp. 

Sliglit  pnileclion  can  bf  afforded  fcitivcs  bv  ruiniing  water  in  tl 
gallon  ditches,  or  by  spniying  the  trees  with  water,  each  pnww* 
parting  some  warnilh  to  the  air  that  in  derived  from  wuut  tbiB 
much  warmer  than  the  air  during  a  cold  spell.  As  it  is  not, 
rule,  pos-sible  to  run  water  in  ditclics  made  in  Florida  sand  the  ii 
tion  methfMl  posisessfts  little  value  in  that  Slate.  There  are  pi 
tifmin-y  nien>iire«  thut  may  in  some  iniftauces  be  employed  lo 
VHnt)ig\>.  In  filing  out  a  grove  there  should  he  loft,  where  poesil 
forest  trees  on  it^  north  and  we^t  t^ides  where  they  will  act  aH  nifl 
[)reak?>  during  cold  )>pells.  High  fences  are  sometimes  i^mployodJ 
?indbiTaks.  Theoretically  cold  air  drains  from  high  to  low 
k1  groves  on  elevated  sites  are  uiure  sufely  located  than  thaw  on 

>imd.    Protection  should  ulw),  when-  iKKsihle,  be  given  by 

rfaiXi  on  the  west  and  north  of  groves. 


FItOST  SEASONS  ZX)B  SETEBAI,  CBOPS. 

imaging  frost  i^  likely  to  occur  in  northern  Florida  an  early 
16  middle  of  October  and  as  late  a^  iIib  early  part  of  April.     IhirEug 
it  winter  period  twvere  ir&siM^.  uccasionally  occur  in  niidill** 
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*i«rtlieni  portions  of  the  State,  and  at  rare  intervals  freezing  teini)era- 
tvire  is  experienced  to  the  southern  end  of  the  [wninsula.    Except  on 
■^lie  keys  and  near  the  coasts  of  the  peninsula  south  of  about  the  27th 
fMrallel,  pineapples  can  not  be  safely  grown  in  the  open  field.    When 
^rown  in  the  interior  north  of  that  parallel,  or  on  the  more  northern 
<5oasts,  they  sliould  be  afforded  means  of  protection.    This  is  usually 
^furnished  in  the  form  of  one-half  or  one-third  lath  slielfei"s  built  over 
"the  field.    Fancy  varieties  are  often  gnnvn  under  glass.    Strawberries 
•re  subject  to  damage  during  the  winter  and  early  spring:  oranges 
from  December  to  the  early  part  of  February,  and  orange  trees  are 
subject  to  damage  by  freezes  during  DecenilM-r.  January,  and  Febru- 
ary.    Garden  truck  is  especially  subject  to  injur}'  from  January  1  lo 
April  15.     In  the  trucking  districts  of  the  interior  of  the  Gulf  and 
South  Atlantic  States  the  period  during  which  damaging  frost  is 
likely  to  occur  extends  from  October  to  April,  inclusive. 

Temperature  conditions  are  of  great  importante  in  the  culture  of 
rice,  and  a  severe  frost  late  in  Octolier  may  injure  tlie  grain  so  much 
■s  to  cause  its  discoloration.  Owing  to  the  muuner  of  growth  and 
culture  of  this  crop  and  the  character  and  extent  of  the  fields  it 
covers,  practically  nothing  can  be  done  to  avert  injury  from  heavy 
frosts  that  may  occur  about  the  time  of  harvest. 

Tobacco  growers  may  protect  their  plant  Ix'ds  by  coverings,  but 
during  the  critical  periods  following  transplanting  and  approaching 
liar\'est  severe  frost  will  niin  plants  in  fields  which  are  tiKi  large  for 
the  successful  application  of  the  devices  herein  doscriljcd.  During 
the  maturing  season  tobacco  plants  in  large  fields  can  !«  given  protec- 
tion from  damage  by  frost  only  by  cutting  and  "■  frost  heaping  "  «ui 
the  eve  of  the  occurrenc<'  of  frost. 

Cotton  will  be  seriously  injured  by  low  temperature  early  in  the 
spring  whether  frost  occurs  (»r  not.  Owing  to  tlu'  uxva  covered  by  the 
fields,  no  adequate  means  of  jmitection  against  i-old  and  fi-ost,  suitable 
for  general  use,  has  been  discovered. 

In  Louisiana  sugar  cane  is  planted  in  the  fall,  winter,  and  early 
spring.  The  plants  are  often  killed  or  seriously  injured  by  frosts  in 
the  spring  and  in  Octolx-r  arxl  Novenibi-r.  When  fi'usf  is  expected, 
the  cane  can  be  cut  close  lo  the  ground  and  "  mallressed."  the  product 
of  three  rows  being  so  laid  together  that  the  leaves  of  one  armful  will 
cover  the  butts  of  the  preceding;  Ix'ing  thus  thatched  the  canes  are 
protected  from  frost  and  will  keep  in  this  state  for  several  weeks 
without  injurj'. 

In  the  cranberry  districts  of  New  Jersey,  Cape  Cod,  and  Wisconsin, 
and  in  limited  areas  in  otlier  parts  of  southeastern  New  Enflrland,  and 
the  upper  lake  districts,  which  are  devoted  to  ei 
ing  is  the  only  effective  means  of  protection  i 
This  crop  is  confined  to  swamp  or  bog  landa. 

10* 
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froi^t  is  Apprehended  appliances  for  letting  in  a  sufficiMit  qiiiuititT 
water  to  keep  comparatively  warm  and  moist  the  lower  fitratum  of  lir 
arc  usually  providwi. 

Young  imLato  and  lomato  plants  c&o  be  saved  from  damaf^  hy  fntl 
by  a  €x»vering  ot  dirt.  In  large  palchtw  tliis  can  be  nrt-ompiyicd  by 
plowing  11  furrow  iilougsidft  Iho  niWH  of  planta  ajid  allowing  the  did 
to  bury  Uieni. 

Gardenit  can  be  protected  from  frost  by  oovcringR  of  Ktraw,  paper, 
or  other  looee  and  light  materiala,  or  by  damp  smudges:  and  the  Utta 
device  appears  to  be,  in  point  of  effectiveness  and  cost,  the 
adapted  for  goooral  use  not  only  for  tsDall  ureas  devoted  to 
bill  also  for  orchards,  vineyards,  and  Gelds.  The  efffcrtivenpss  t>{ 
method  of  protection  is  of  cour^  decreaj«d  as  the  area  for  whicli 
tection  is  desired  is  increased,  and  there  is  no  process  yet  dovi.<<rd 
cnn  give  adequate  protection  against  frost  and  cold  in  the  givnt  gnia 
fields  of  the  countr>'. 

CONCLUSIONS. 

KxperimenLs  and  observation  i^eem  to  establish  the  following  tiuis: 
The  danger  of  damage  from  frost  can  be  materially  Icsaene*!  by  [ilac- 
ing  early  and  tender  plants  on  high  grounds  and  creat-s.  iind  Imniiff 
plants  in  low  groundtt  and  hollows.  When  ground  can  tw  ^'li-cted 
in  the  loc,  or  to  the  ^uth  and  cast  of  considerable  bodies  of  waicr, 
the  danger  will  be  further  le»«nod. 

In  the  dry  climate  of  (he  citrus  fruit  region  of  CaJifoniia  and  in 
the  pnmiising  fniit  districta  of  vVrizona  small  and  unmerouH  firai, 
prefi-rably  of  coal  burned  in  iron  bii.vkets,  have  beyii  found  to  iv  Ou 
muHt  cfTeetivr  dctvioe  u.%d  for  protection  against,  frost;  second  it 
point,  of  utility  may  W-  placed  irrigation:  and  the  practirnblf  procM 
which  affonU  the  leat^  protection  in  that  distnct  appears  to  b%^f 
been  smudge  tires.  As  before  Mated,  the  uimatisfactury  rharai-tiT  of 
the  experiments  made  with  snuidgf  fires  may  l»e  altribtiteil  to  llie  (art 
that  artificial  device*  are  inadeipmte  to  charge  dr>'  air  with  siillidtul 
moisture  to  pj-event  loss  of  beat  from  thr  eiirth  by  radiation-  Kejitrt 
uf  California  ex{>eriment8  do  not  distinguisli  liptween  frost-^  ami 
freezes.  Owing,  however,  to  the  usually  mo<Icrate  diameter  of  tl» 
i-iild  [ifritKls  of  tliat  section  the  devices  referred  to  would  doubtha 
be  equally  effective  against  frost*  and  freezes. 

In  the  orange-growing  disliHct-s  of  the  South  irrigation  affords  th* 
most  effwlivi"  protection  against  frost,  whiU  in  wvlions  when-  thi* 
process  (!an  not  be  t-niploycd  damp  anudge  tir«>s  for  frosts  und  ligtit 
freezes,  and  wood  fires  for  moderate  freezes,  propitrly  bandied  *r» 
lawit  adaptt'd  lu  giuieriil  usi-.  Severe  frci-zos  which  kill  or  injure  th^ 
*-«^  can  be  guarded  against  only  by  bousing  the  trees  and  braltnf 
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anfined  air,  or  by  "  banking  up  "  the  trees  with  dirt  or  sand. 
atter  method  is  comparatively  inexpensive  and  is  therefore  the 
•  adapted  to  general  use. 

all  sections  loose  coverings  may  be  used  to  advantage  for  pro- 
\g  low  plants,  and  damp  smudge  fires  may  be  profitably  em- 
d  in  gardens,  orchards,  and  small  fields. 

is  important  to  remark  in  this  connection  that  none  of  the  arti- 
devices  described  should  be  employed  during  the  growing  season 
■t  on  the  immediate  eve  of  threatened  frost.  The  necessity  for 
ving  this  precaution  becomes  apparent  when  the  fact  is  consid- 
that  any  appliance  for  protecting  plants  from  cold  will  main- 
ibnormally  high  temperatures  when  average  weather  conditions 
,il.  The  effect  of  this  process  would  be  to  force  the  growth  of  the 
s  and  render  them  the  more  susceptible  to  damage  by  the  late 
I  of  spring.  In  all  sections  and  localities  reached  by  the  fore- 
and  special  warnings  of  the  Weather  Bureau  action  to  put  into 
tion  protective  measures  can  be  safely  deferred  until  warning 
•s  are  issued.  The  Bureau  has  made  provision  for  a  distribution 
ost  warnings  which  is  limited  only  by  the  resources  of  the  tele- 
1,  telephone,  mail,  train,  and  signal  services,  and  agriculturists 
B  location  renders  possible  the  receipt  of  the  warnings  by  any 
e  means  referred  k>  should  adopt  measures  for  securing  them, 
action  in  this  direction  would  be  profitable  is  shown  by  the  testi- 
'  of  those  who  have  received  substantial  benefits  from  the 
ings. 
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LETfER  OF  TRANSMITTAL 


U.  S.  Defartmbst  of  Agkiculture, 

Office  of  Experiment  Statiohb, 

Washington,  D.  C,  Jcmuary  SO^  1900. 
3ib:  I  have  the  honor  to  transmit  herewith  an  article  on  bread  and 
■■  principles  of  bread  making,  prepared  by  Misa  Helen  W.  Atwater, 
accordance  with  instructions  given  by  the  Director  of  thia  Office, 
preparing  thia  bulletin  Misa  Atwater  has  consulted  the  available 
j-ces  of  information,  including  standard  worka  on  the  subject,  and 
.  prepared  the  material  for  publication  under  the  supervision  of 
■«ctor  C.  D.  Woods,  of  the  Maine  Agricultural  Experiment  Station, 
o  for  suiue  time  haa  been  immediately  concerned  with  the  investi- 
ions  conducted  under  the  auspices  of  this  Office  which  have  had  to 
"with  bread  and  bread  making. 

E^erbaps  no  topic  connected  with  the  subject  of  human  food  is  of 
>re  general  interest  than  bread,  and  this  bulletin,  which  summarizes 
3  most  recent  information  on  the  subject,  is  believed  to  be  useful  and 
Qely,  and  its  publication  as  a  Farmers'  Bulletin  is,  therefore,  respeot- 
Hy  recommended. 

Respectfully,  A.  C.  True, 

Directoi: 
fcon.  James  Wilson, 

Seoreta/ry  of  Agricidtntre. 
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»rc  ijt  hardly  any  food,  except  milk,  which  is  so  universally  iiaed 
^iva*!:  aiitl  not  uiily  is  it  now  known  aliiioet  every whert\  but  since 
m>Ty  tirst  Iwgaii  it  hiis  in  some  form  or  other  made  one  of  the-' 
»lee  of  diet  iimonjj  all  Imt  the  mo.^t  siivngp  pftopl^s.  In  th«  earliest 
^rK-ul  reooixbi  it  is  spoken  of,  unci  thi'  wild  trihos  which  to-day 
tubit  South  Afri<-a  know  something  of  its  use.  Of  foursp  tti*'  bread^ 
ll«  by  ihp  Kafir  to-day,  nr  by  the  Aiu<;rican  Indian  thri>i*  hundred 
trs  ago.  is  very  diir^rent  from  our  own.  It  would  bi-  iiiU-n'-sting  to 
m  the  rrlHtior.ship  between  the  hrcad-niaking  proinwHi-s  of  given 
pled  and  their  rank  in  the  scale  of  civilization.  The  Katir  simply 
ads  hirt  grain  between  two  stones,  niakey  a  pasto  of  thi-^  nieal  and 
ter,  and  bakes  it  in  the  aahes  of  bis  eamp  fire:  Israel,  in  Egypt,  ate 
Vened  bread;  the  aiielent  Greeks  cultivated  the  yeast  plant;  in 
■npeii  an  oven  wsm  found  containing  eighty -one  loaves  of  bread  not 
lUkc  our  own;  the  .Swi.s.s  pt-asunt  still  bakes  his  wi*kly  loaves  in  the 
Hm  oven:  and  so  on,  tu  the  rnnuimolh  bakeries  and  innumerable 
WF  breads  of  our  own  large  towns.  Such  a  clossiticalion  would 
the  utterly  fttj««rd,  for  except  among  the  lowest  savages  and  in  the 
hre-nie-st  elinrnten  some  kind  of  grain  is  reoogniwd  as  a  ne(W!»sary 
id,  and  bread  furnishes  it  En  one  of  its  most  convpnient  fonns — that 
a  form  in  which  it  yields  the  greatest  amount  of  nourishment  for 
k  IcBijit  lalKjr  and  cost.  No  wonder,  then,  that  the  more  intelligent 
xeople  the  better  bread  they  make. 

Che  reason  for  this  Jinporlantre  of  bread  is  vei-y  simple.  Ever  since 
far-off  days  when  our  forefathers  first  found  the  wild  cereals,  or 
pan  to  cultivate  them,  iin>n  have  known  that  food  prejiared  from 
ail  would  support  life  and  strength  iM-tter  than  any  other  single 
•d  except  milk.  The  diet  of  t^e  {KH>r  in  India  and  China  often 
ijjiats  almost  eiitin-ly  of  wlicat  or  millet  (-akes  or  rice,  and  altliough 
our  own  laud  the  ease  with  wliich  we  ran  get  other  foods  nuiki^ 
>ad  iicem  less  important,  thnre  ure  Htill  many  districts  in  Eun>pe 
«re  the  people  eat  very  little  eUo.    To  a  large  part  of  mankind  it 
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is  HLill  ttie  liUilT  iif  lift:,  iiml  if  tlii^v  pnty  for  llicir  duil^y   Im-ttd 
mean  it  lltentlly. 

Ill  regard  loiUiiij^nMlient^,  hrond  isonoof  ilir  simplest nf  oun 
foods,  but  ill  I'cgurd  to  the  cbanjfos  wbivh  thi>  raw  materials 
uiidergo  to  produci^  a  liniii^hcd  loaf,  it  ik  one  of  thi*  mostoomplk 
Flour,  water,  a  {liiich  of  stilt,  and  a  littk*  yeattl — the  Qecessar; 
can  be  couiitori  mi  the  fingers  of  one  hand,  yet  orte  of  tlic  few  h 
whicb  dewrilKw  the  |)ro<'»wbes of  bnrad  makiiiywilhuiiydeyrfoof  > 
pleteness  in  a  large  volume  of  ovprt!H(jpjig(-».     It  i;.  the  puriK>s<'«f ' 
bulletiu  to  give  a  brief  iutuuiiI  of  liiexopnHvstie-s — tofI<\M;rtbo  tb#i 
nmt<>nuU  from  whieli  the  lnviid  in  made,  luid  tim  chantrt's  which 
undergo  ill  the  |>rH|ianiliuii  and  liaking  of  the  dough,  with  the  sif 
canco  of  cuch  to  the  iguality  uf  the  lireftd  and  ita  value  us  food. 
liefore  going  into  n  detaili-d  dcM-riptioii  of  Ihe^e  prcK-esju^c  it 
perhaps,  be  well  to  reeall  what  the  uiuin  sU']yi  in  hr<:ad  iimking  arn.j 

Beginning  Imh-Ic  in  the  Hour  mill,  the  grain  i«  ground  into  powder.  I 
noarser  pm-tsof  whieh  are  j;ifled  out  a.-^  bran,  while  the  finer  t-onsUfi 
our  flour.  Oiuv  In  the  bakt'i-'s  hands,  the  Hour  is  mixed  with  uateri 
yeaat,  or  wmelhing  whieh  will  produce  the  same  effect.  \Vh«n 
paste  or  dough,  rontaining  yeaf>l,  is  >tet  inn  wnmt  place  the  yviuA  1 
to  "  work."  iwi  we  «ay.  and  the  dough  to  "rise;"  in  other  words, 
yca^t  causes  a  change  known  us  alcoholic  fermcnution  toaet  in,oi 
the  principal  roaults  of  which  is  the  production  of  carbon  dioxldi 
If  the  dough  was  well  mixed.  Lhiit  ga.u  ap|>eara  all  Ihruugh  it, 
expanding,  leaven>ior  raittes  it.  After  itic  ypust  ha.'i  worked »>ut1icieatl]r 
tlie  dough  is  nbul  up  in  a  hot  oven.  Here  the  heat  kilU  the  yearti 
preveutd  further  alcoluitic  fermentation,  niUM'.s  the  gas  to  expand  . 
stretch  0{>eii  tha  little  poukulM  which  it  fonns  lictwwn  the  [nrticles] 
dough,  and  changes  some  of  the  water  prc^^cnt  into  steam,  thas  rvii^il 
the  loaf  still  more.  Fm'thcr,  the  heat  bai-densaiid  darkens  the  outer 
layers  into  what  we  call  the  crust.  The  sum  of  these  chutiges  in  tbs 
oven  W€>chH  baking.  When  they  have lieeii  continued  long  uoougbi 
bnaid  hi  "■done,"  ready  to  i-ool  and  eat. 


OfiAIBS  AJn>  FL0U&8. 

rionrs.  as  everyone  knows,  are  made  hy  grinding  tlie  grainit  of 
various  cereaK  wheat,  rye,  liarley,  oala,  mui7.e.  uiillet.  rice,  etc.  fH 
tbeaif,  wheat  \n  the  most  important  )>artly  liecause  it  can  i>e  cul1.i\iiUtI 
in  any  lemp«>rate  climate,  hut  chiefly  bccaiuw  it  yielilM  the  flour 
suited  to  breml  iimking,  the  aim  of  which  is  to  produi'e  the  mo.'^t  a[ 
tizing  and  nutritioua  lotif  at  the  least  expense.  While  the  wtrij 
cereals  differ  largely  in  Uicir  chemical  composition,  most  of  them  ; 
iVery  similar  ia  tho  sti'ucturo  of  their  graiiu,  so  that  if  we  Htndj  i 
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pation  mitl  iiiilliri^  of  wheat,  we  can  easily  umlorstarni  llio  prodiic* 
of  flour  fi-oni  tiic  otbors. 


WHEAT. 


a 


^f 


/^: 


iTBetnre.  —The  wheat  %t&\i\  (tiy.  1 )  is  a  mnall  ovii!  sw«l,  wblcb  can  b© 

\y  tiinishi'J  fmm  the  stalk  on  wliii-h  il  g-niwH.     Its  six  out4;r  layers 

jlknowii  li>  the  miller  as  the  brun.     Of  tbut**;,  Ihe  three  uuleritiost 

n  whiit  is  called  (ho  jtkiii  of  the  pnuiii  .n'.-'^^'i 

■Comttitiiitt  3  |MT  euut,  by  weiphl,  »f 

jbnlircr  <H>od.    Tbn  tbrc«  remaining 

Vs  of  tbo  bran  foiiii  the  envi'lc>]w  of 

l«ed  proper.    'I'lii'  outer  onu  is  known 

be  '*  testa,'"  and  contnins  the  grwiter 
of  the  rolorinjf  matter  of  th(i  brsit. 

Re  it  Ue.s  a  thin  layer  of  nictnbriin<*« 

W  two  together  form  2  per  cent,  by 

At,  of  the  entire  grain.     The  inii(»r- 

.  faiyer  of  the  bmti,  called  the  cereal 

leurone  layer,  is  miLilu  up  of  reetan- 

r    oell-*,  tillwl   with    ii    nitruj;i*iKJirs 

LsDce  known  its  rcrcalin  or  alHurorii'. 

reig'bt  is  about  8  per  vent  of  that  of 

tntire  gmin.  niakni^  (In-  total  weight 

lie  bmn  alxiut  13  pc^r  t^i-nt.     In  niill- 

It  is  exceedingly  di  Ihcult  Xa  separate  na.  i,-«««tiou  oi  ktbih  ot  wh«>i:  «.  tuu 

»  thwe    inner  lavers  of  the  bran.     «"'| '•««i'.n.(™i,nu.*:  c.  a^toro;  * 

jtUD  the  etirealiii  layer  lie^  the  endo-  >vTiiioiitim. 
EDI,  as  the  portion  of  the  grain  Hiljncent  to  the  embryo  ix  i-alled, 
leh  eonstitulr.s  the  larger  jMtrl  of  the  grain  iind  ronsi.v(;s  of  iri-egular 
pod  irells  iruntiiiiiiiig  ntunrh  gnunilcs.  At  the  lower  end  of  the  grain, 
□si  surrounded  by  the  endosperm,  lie»  the  germ  or  t'<ud)ryo.  A 
tion  of  the  embryo  i«  ('iilled  the  s(-utolluni.  Tlii.i  servi"^  a  special 
poso  in  germination.  When  the  grain  baa  thoroughly  ripened  and 
been  plaeed  in  favorable  eonditions,  thia  embryo  will  develop  into 
'w  plant;  a.s  it  begin;^  to  grow  it  will  feed  upon  the  t^tnreh  and  other 
itHnt-es  in  the  endospenn. 

impiMitloii. — ^Tbe  tire  outer  layers  of  the  bran  contain  very  little 
pt  cellulose,  a  woody.  fihroUi^  substance  forming  the  cell  walls. 
%n  burned,  the  ash  of  bnui  Ih  found  to  contain  a  fairly  large  pro- 
ion  of  phospborie  acid,  potash,  and  small  amounts  of  other  mineral 
^ers.  The  cereal  layer  li,  of  all  parl'i  of  tiin  gniin,  the  riehesl  in 
ij^nous  KuK'^nees,  the  chief  of  wliieh  is  tlit>  i^-ri-alin  from  which  It 
fi  its  name.  The  endosperm  contains,  iMvtides  the  <'ellulo!<e  of  itii 
"Walb,  targe  qtuntitit^s  of  starch,  a  liltle  sugar,  and  a  nitrogenous 
known  as  gluten.     Tbe  germ  contAiuu  cellulu.se,  uitrogenoua 
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latwIftDcee,  HUgsr,  and  ii  \*ery  l»rgu  pn>puriioit — 9  to  13  ] 
of  fat. 

Grain,  beitijiE  hygrtweopiw— tb«t  is^  haviaj^  the  power  of 
water  from  llie  atnioephorD—varies  with  the  wctaUier  in  the 
iiinisuin*  whi<'li  it  roiitaiiiM:  gitiiilarly,  wh*mt  ^mwn  in  u  wvC 
a  liuiiiid  uliiimte  bold*  a  larger  pi-rioiitage  of  nioLsturv  ttao 
kind  gruwn  undiT  drier  txiiiditioiis.  Thus  Knglinh  wbiMt 
4  per  cent  nn>rc  water  tlmii  Aincricrtii.  Frtmi  (-orii[«riHin 
luuilyfM'Ji,  th«  average  weight  of  the  watc-r  in  tin-  gntin  Ic  t 
about  12  or  13  per  cent  of  it«  totHl  weight. 

Different  kinds  of  whrtat  al»o  vary  ax  to  the  amoiitit  noA 
glutton  which  they  contain.  A.s  gluten  is  one  uf  Lb<?  inM 
tant  constituents  of  the  wheat,  the  haker  should  know  the  tbt 
the  gluten  in  the  flour  he  uses.  The  soMsllcit  "hard"  wbfstl 
ID  gluten  uf  a  strong,  tenacious  character,  while  ''''noft  "  what 
leas  gluten  and  pmpurtioaately  more  starch.  The  glutcoof  bi 
can  be  mixed  with  large  uniounttf  of  water,  and  producv^  •  I 
from  a  comparatively  Hiuall  (luantity  of  flour.  Soft  wbeil 
other  linnd,  while  it  doen  not  yield  ho  large  a  loiif.  raake^  i  h 
taining  leKs  water,  and  having  a  milder  ami  more  agr^ahl* 

It  is  useful   for  those  intenwted  in  milling  to  know  kIuI 
the  gmin  will  be  most  valuable  in  yieklinga  Dutridous  fiua 
of  making  a  white,  well-raised   loaf.     In  considering   Lbc 
valtie  of  Hour  let  Uc»  remember  the  principal  kinds  uf  nniriiM 
the  body  needir:  (1)  The  niirugeoous  subt^tanfCH,  i^Ucd  pni 
jMtuadsi  or  pruteidn,  typified  by  th«  white  of  yjjfj  and  I  he  leaa 
and  chiefly  represculed  in  wheat  by  tht>  oereiilin  and  the  gluU 
aru  the  tisMue- building  maturiaU  of  our  food,  tiiough  they  all 
cnergj-;  (2)  the  carlNthyd rates,  principally  Mtan-h   and  fiugan 
tnainly   in  the  ciulu^tpci'm,  and  fwrviug  thu  btxty  aA  fueJ  Is  J 
energ)'  for  warmth  and  muscular  work;  (3)  the  fats,  occum'i 
pully  in  thu  gvrm  of  the  grain,  and  being  viUuable  tn  ib<-  hod 
and  (4)  mineral  matters,  i^een  in  the  ash,  espevialty  >bat  of 
and  providing  material  for  bones.  t«eth,  etc.      We  lauat 
in  mind  lliat  it  is  not  only  the  chemical  cumpuMitlon  uf  a 
which  determint'is  its  foo<l  value,  but  also  the  ainounl  of  tiMi 
which  the  digestive  organs  can  extntct  from  it — in  other 
digestibility. 

The  abimdaot  cellulose  in  the  brau  und  tbo  coloring  mitl 
tenta  tend,  if  left  in  the  6our,  to  give  it  a  cottreo,  dark 
very  detrimental  to  the  appcanuKO  of  the  bmad.  Aceordio 
reiHtntly,  thai  flour  was  quite  generally  considered  the  bwt 
the  leant  uf  the  bran  in  it.  Lntoly.  howeveFf  much  utrmB  bH 
on  the  nutritive  value  of  the  minend  matters  and  the  oetMl 
bran,  iH>nMuquunUy  a  great  effort  has  been  made  lo  gui  n  fine  ti 
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.■Ituli'  tilt!  fRtin"  ivhrut  ):raiu.  Such  fluur  can  not  produtv;  ua 
uiif.  iiml,  wliiit  i^  MtiU  mor»>  to  tin:  point,  it  Udinihtful  wliiitbcr 
.jBeri'iiliii  w  thoroujrUly  digisatwl  by  the  liiuuan  stomach;  moreover, 
jriwrp.  rough  particle^  of  th<>  cotlnln»<o  in  the  l»vn  iin>.  said  to  irri- 
^  th<*  nic>ml(mn<?.s  of  the  alitiicntary  ciinwt  ttml  thus  to  htistco  the 
JBgf*of  lh<*  fncxl  through  tho  inU>j*(inps.  'ITaiti  would  t«>nci  todimin- 
eih(Uijrt'?itil)ilUy.  nit  hough  it  might  \w.  lulvantageoas  in  couDt^raotiLg 
pmdpnry  to  iroii>iti[}atioii.     It.  would  weni.  then,  that  the  value  of 

Ki  Hour.  uiiles-H  it  «ui  lie  grouud  more  linely  than  ni  present,  is  at 
lie«tionubU.    The  gwm.  though  rich  in  fat  and  ash,  is  also  of 
III  viiiui!  in  tiif  Hour,  ha  il  U'tiih^  lo  darken  the  i^jlur,  and  its  fat 
Lsiunally  jfmwH  mufid  and  .-ij^jils  tht?  tiiHt«. 

pe  eudoi^pvi'iii  is  \*y  fitr  thu  ntust  im|K>i-tiLnt  conlrihutxir  to  thu  flour, 
be  ettarch  lie-s  tin-  i-h'wt  nutrilivti  iiign-ditMit  of  hn-ad.  The  ghitim, 
'ttv  prim-ipai  iiitrogfiiouN  ronstiturnt  of  whi-at  is  rulliwl.  In  t^itually 
(goary ;  mixed  with  wattvr  it  foraiK  a  tenairioutt,  chk>tir.  body  whicH 
kaulf  under  the  pre.srtorft  of  the  ga«  from  the  yca.st  until  the  dough 
^  of  gas-tiilfd  holo^  whoso  walls  of  tough  glut^Mt  do  not  allow  Xh% 
to  O8aipo,  and  lhu>t  nuike  the  dough  light  atid  porous,  llici  more 
pan  a  flour  hold^,  the  more  water  iteuit  he  made  to  take  up  iu  dough, 
'the  greatt-f  will  be  the  yield  in  bread  from  a  given  amount  of  flour, 
flourn  are  ulasrfitied  as  "atroiig*' or  "weak"  according  to  the 
ji-tion  of  gluten  wbluh  they  ooiitaiii  and  their  coii!vec|Ufnt  ability  to 
bread.  Ulut^^n  baa  aUo  a  high  nutritive  value  aa  an  easily 
ud  proteid. 

-When  |M>MpEi>  first  tiegan  to  grind  their  grain,  th«y  did  aa, 
by  crushing  it  lietwden  any  two  stviies  whirh  tiiip]M>ned  to  ba 
iy;  a  little  latm'  they  kept  two  flat  ones  einpecially  for  the  purpose, 
•  of  which  they  soon  lparne<l  to  keep  stationary  whilir  ihn  other  waa 
almut  on  it.  At  lirst  eiu^li  woman  ground  tho  m*-al  fur  faor  own 
%m  her  own  tttone;  hut  aft«r  trt^adiuillo,  windmilU,  and,  later, 
t^r  wbecU  ti&KHi  into  UhC  all  tJie  grinding  wad  done  by  tbu  profes- 
kal  miller  in  the  vlllagt^  mill.  In  feudal  davN  the  lord  forced  hU 
|UitH  U>  hare  tludr  grain  ground  in  hiH  mill,  even  to  Irake  their  bread 
k.is  oven,  and  chained  a  jfimd  round  tx>ll  fur  the  use  of  eaeh.  Vari- 
I  devickr-s  for  grinding  and  i^iftiiig  the  grain  have  griuluaily  hw.n 
hnt«d,  until  to-dtiy  wc  have  millrt  ex>vertng  iu:iv»  of  ground  and 
!kg  apparently  impossible  things  with  the  grain.  In  Hungary  the 
.Itommi  sytftem  of  eylinder  niitKng^  similar  in  principle  to  an  ordi- 
^  ooffco  mill^  hai)  been  developed,  but  elsewhere  the  systotos  which 
'!ft[Down  Hs  high  and  low  milling  are  more  common.  Here  we  hava 
^jrigiiial  syatem  of  erusbiug  bctwi-en  two  intones,  or  rollers,  but  so 
^jrated  as  to  be  almoat  unrecognizable.  In  low  milling  the  grain  is 
Clad  in  one  proeciv*  between  two  crushen>  placed  an  near  together 
itible.     Graham  flour  and  that  comiBobly  known  m  "entire- 
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wheat  flour"  ure  prepared  in  UiU  way.  Of  thvfie  cMiljr  tlw  fi 
invented  l»y  the  American  i^ysician.  t>r.  HrlviwU^r  Gnlum, 
ooutaiiis  tile  entire  grain;  it  is  mode  b>-  simply  wasbin^  snddi 
the  grain  ftnd  then  gria<lu\g  it  betweea  two  xtoiif^  or  roUcn,' 
HTirfacfw  iirc^  so  cut  aa  to  intntro  a  romplele  crushing  uf  tiH  | 
Ell  tiro-w  beat  flour  it;  nmdu  in  much  the  sunn  wav,  exvefil  IM 
being  wuMtied  tlit;  graliM  aru  run  thnmgb  a  machiiMi  vthivb  M 
the  thit-e  iHiter  liiytTn,  nnd  (lien  nrc  gnmnd.  In  thi.s  vtnv  tbem 
ediy  vuluuhtc  t^rtutlin  layer  is  iiteludi'd  witiiout  tlie  alniiKl  I 
udlulocseof  the  uutur  bran.  In  hi^li  rntlur  milling  thi*  ^miti  \m 
and  skinned  as  in  milling  entire  wbcAt,  aod  then  li*  mn  tlovni^S 
even  more  pwirs  of  rollers,  each  riuc<;«**ivc  pair  being  s<:t  h  lialel 
together  than  the  Inst.  After  canh  grinding,  or  ***  break."  m  ttwi 
tumis  it,  the  meal  \»  .'lifted,  and  the  leavings  uf  (>ui'h  »i(uiij;,il 
"tailings,"  are  themselves  ground  and  Bifled  severul  tinip».  Ini 
vrhere  the  grain  goes  through  a  serica  of  nix  titraigfat  bnafcal 
are  a^  many  a»  eighty  direet  milling  produces. Varying  in  qinlityi 
the  finest  white  flour  to  pure  ground  bm».  Careful  iniHantf 
try  to  grind  m  near  the  cerealin  Utyci-a«  possible,  and  to  Iflarrtti 
of  the  germ  in  Ihe  Hour  an  is  conai^tent  with  a  good  color-  Tol 
sure  ttiHt  eiuUi  produet  \»  up  tn  the  stjintlard  set  up  fur  it  in  the 
Mmple.s  of  it  are  tested  every  hour  and  the  mnifog  » 
aerordingly. 

The  t4(>-<-£lled  ^'  stmigbt-grrade  "  flours  ordinarily  sern  oa 
consist  of  the  fliftJtigs  of  all  the  breaks  plus  thv  fint 
first  tailings.     '*rateDt"  and  "baker^s,"  or  "hounebnld,' 
varietJeM  of  the  «iniight-grade  floors.    The  aocompauying 
the  ehemioal  eorapositlon  of  rarious  milling  pnxlucts  and.; 
wheat  flours: 

AiMigaa  vf  whtat  aitd  At  prodwU  <^  rdttr  nulNnf .' 
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If,  as  oft«n  huppenti,  it  id  det;inibl«<  to  blend  tvo  kind«  of  a^ 
urder  to  obtain  a  flour  with  the  average  of  their  <tualitica,  tbi  pi 


iVeually  mixed  hiifurc  milling.  Hometimiw  tiai  millri>  or  oren  tlin 
.»r,  mixes  two  piirc  flours,  but  such  a  proceeding  is  less  rciiabl*. 
jfy  iX)mpli«it*(J  chemicrtl  U'sts  are  iiecessnry  to  dotermiiie  tbo  exa^-t 
.IBtjr  of  8  flour,  hut  thrre-  arc  certain  gonoral  nilcf*  by  n'hicb  a  good 
ad  floitr  may  be  judged  offhand.  Its  color  should  h»e  white  with  a 
it^r^llow  tinge:  aftei'  l>eing  pressed  in  the  hand  itnhoutdfall  loosely 
n;  if  it  stays  in  luuiptt  it  ham  too  much  moistui'e  in  it;  when  rubWd 
grefn  thi-  linKeri<  it  .sbonid  not  feel  too  smooth  and  powdery,  Viut  itn 
:Tidu«I  particles  should  be  vaguely  distingiunhaMe;  when  put 
meeo  th«  teiitJi  it  HbouM  '*  erunch  "  a  little;  iitt  tiwtc  libuuld  be  flw«(>( 

nutty  wilhoul  ii  siL«.pififiii  ut  iicidity, 
■puritiM  and  falsifications  of  wheat  flour. — The  impurititut  wbirh 
r  mccidrntally  »ltp  into  a  Iwg  of  jrmiii,  or  uvcn  into  the  dour  iiindf? 
n  it,  «:oni>l-*t  chiefly  of  the  «w<U  of  otl»;r  plnnLs.  nnd  of  bjighlj-d 
Koldcd  wheat.  The  foreign  eet-ds  luunt  to  be  dri^iuted  nn^  [mu'Iuiim 
Lies  and  darocl,  and  both  should  be  carefully  j^'uardcd  against— 
Jes  beicniuo  they  injure  the  color  of  flour  and  bi-end,  and  dnroet 
lUse  it  i»*  commonly  regarded  as  poisonous.  Other  foreign  scoda 
I  not  be  equally  dangerous,  but  they  should  be  removed  with  equal 
,  ui*  Ihey  lessen  the  nutritive  value  and  the  strength  of  the  flour. 
Att  and  other  fungus  growths  often  give  a  mui^ty  odor  and  tast«  to 
•1  or  flour  which  ha^  been  kept  in  a  damp  place.  Itoth  theae  claaica 
jnapuritiefl  arc  easily  avoided  by  careful  milling  and  storing,  and 
lnol  so  much  to  he  fearcyl  as  the  foreign  HulwlJiriceH  which  aro  iid<l(>d 
ihe  flour  to  I'himpHn  iCk  coitt  or  improve  iUi  ap|)eaninoe.  ThcKB  uned 
sheapen  the  oxtt  are  iwiially  vyw  flour,  corn  (maize)  llour,  rice  meal. 
Kto  sbin-b.  and  nieals  fn>m  varioas  h-guniittou-s  ptant^i,  Huch  m  {Kw* 
nuH.     They  ure  not  hunuful  in  the  food  and  tHHuetimo!!  improve 

Color  of  the  bri-axl;  neverthehws  they  are  fraudulent  bei'iiu«o  they 
"•r  the  quality  of  the  flour  without  hnrniing  it.3  appcarani'c.  Tho 
Etnre  \»  «old  as  flour,  and  thus  the  pun^^bftscr  i«ciLre!i  an  adulterated 
*lo  under  u  false  name.,  and  often  at  the  same  price  an  pure  goods. 
leral  substances,  such  as  alutn,  borax,  chalk,  cartmnate  of  magnesia, 
e,  etc.,  are  ocfusionatly  put  into  the  flour  to  whiten  it  or  to  neutral- 
Eta  acidity,  but  as  these  are  more  often  used  by  the  baker  than  by 
2iullei',  their  effect  will  be  discussed  later  (p.  31). 

^r  BTE. 

he  grain  of  rre  is  darker  in  color  than  that  of  wheot,  but  is  othor- 
k  irimilar  in  appearanee.  Tt  differs,  however,  in  one  im]K>rUtnt 
ijetilar— ilM  gluten  has  not  thi*  .^aine  elftAtic,  tonacinun  quality  and 
t  not  yield  no  light  and  well-raised  a  luaf.  Altlinugh  tliis  fiu^t  and 
l«rk  color  make  it  l«s.-<  denirahle  than  wheat  flour,  it  is  second  in 
CkrtAmre  a*  a  breadstufi".  It  is  more  easily  cultivated  than  wheat, 
i^ially  in  cold  rounlricji,  and  e«npcqiicntly  costs  less.  In  many 
'«  of  Europe  it  practically  rcploecs  wheat  among  the  poor  and  in 
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the  mtiotiK  ftimislipd  the  urniy.  When  it  in  niHI<«d  rntira,  v 
U.  It  Lfmtiiin.s  iiiuri'  prnlrin  tiuin  wh(>at  tluiir.  but  i»  iirotnfalf 
pletely  digcaU-J.  Wlirat  and  vyp.  flour  are  ufteu  iiseJ  to} 
bread. 


BABI3T  AND  OATS. 
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TbeM*  i-ercalm  am  m>  wldotii  tiaetl  in  hrend  that  a  Ahurt 
them  will  f*uffice.  In  jfcneral  ."tructur*-  their  ;.'n»iu«  hi* 
tboee  of  wh«?at;  in  liarlyy  iho  proportion  of  the-  hmn  tv  (fi 
grain  is  Blmut  31  to  79,  in  *mX&  44  to  60:  lhi>  pftxvntiigv  <>rtM 
th*'Hi  in  niurb  Idwi'r  than  in  ivht-nt;  their  jrliiifn  i>i  cvfn  !«•> 
thMii  thiit  t>f  ryo:  though  Iluur»  umAv  froui  thviti  without  hru 
a  hi^h  pmporlinn  of  nutritive  iii^redientu,  thrr  ahw  runtui 
niiiouiit  I'f  iii(li^'et<tible  t-ellulo8eatidarvquil«  unHuil4<d  to; 
altriK'tiv*.-  hreftd. 

COHN,  OR  KAIZB. 

This  ciircal,  coniunonly  known  to  tu  o^t  Indian  com.  audi 
tinont  of  EufOpo  as  maize,  or  Turkish  wheat,  is  u  nnilv»»  ■ 
It  is  pommonly  gi-own  in  North  and  $nuth  Aint'rit-a,  r--fi  ■-" 
India,  nnd  southern  Eiiropo,  e-spec-iatly  Italy  and  (he  I 
and  istilowly  Wing'  introdm-^d  into  other  Eurupeon  I'lnintm 
skin  of  the  kernel  i»  thin  and  tender,  the  endosperm  aNaoilutt 
and  meulr,  the  germ  coniptiratively  large.  See  %  2.  Ilie  ktft 
generally  whit*  or  yellow.     Compared  with  whcut.  oiHia-  i?  riJ 

pooreriii  cellulose  and  proU>in.aii 
e<]ual  in  ca.rlK)hydrftte*,  minenln 
tiiid  innistiiri*.  M(^nfitjifu> 
enibryoor  germ,  whteh  ijtofteBti 
ill  milling  to  prevent  the  llnuri 
Ux-omiiig  nuieid.  Main?  flrtO 
very  niitritiouti  and  appetijuaf 
ened  bi-cad.  boeaike,  jofafinr«l 
hut  this  dries  so  quickly  thHt  itt 
eaten  fr«ab.  Maim  Atuir  cobS 
Ivnaciuus  gluttn-likv  prutuU,ial 
fore  (Till  not  be  ilsmI  nluoe  le  [T 
good  loiif  ruls«<d  uith  ynutt  Mt> 
bread  aud  oib^r  foodfi  luad''  (>' 
meal  are  putiin  in  Ibc  lIDtiM^t>1 
Italy  corn-uieal  mueb,  or  "[*l« 
it  is  called,  fonns  Ihu  inincipil 
of  <liet  of  the  petuomtn  in  laiy*^ 
Ihrunghont  a  considpratile  iiarf 
vear.  In  Ser^'ia  the  unripe  ooni  in  eaten  niiu'h  aa  we  iim  IL,  ■jt 
meal  bread  and  miLsh  arc  staple  article*  of  dioU 
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KICK.  SILZiXT.  BUOKWHZAT,  BTO. 

ttTP  IS  a  very  ini[M)rtunt  fiMval  in  Cbiim,  •lii|)«n,  and  othfr  oriental 

uitries;  much  niill«t  is  eaten  in  Cbinn,  Indtii,  nnd  Rii^ui;  wsame  U 

Jso  largely  ut^d  by  the  native  nces  of  India,  nnd  Id  tb«  United  States 

lUckwtioiLt  in  often  tiinde  into  batter  rake-s;  lint  none  of  those  as  a  rule 

ike  tbe  |>l4u-e  of  bread  to  any  extent  except  in  rtonie  oriental  countries. 

some  re);ion8  of  Kussia,  however,  buckwheat  porridge  i*  the  prin* 

il  cereiil  fcKMj,     Katir  corn  is  used  in  the  United  States  to  a  limited 

fcxient  for  Ixittt^r  cakea,  etc.,  tbouffh  in  itt<  native  land  it  is  the  prinej- 

ThI  cereal  of  larfte  numbers  of  Abyssiniane,  Kafirs,  nnd  other  races. 

'r\n^  following  table  uive.-  tiyiirpH  by  which  thf  chpmiral  romposi- 

QD  ai  our  nioHt  common  cereals  niay  hf.  eiutily  compiired: 

OmpoiUwn  QToemiJi.' 
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T£AST  AVD  OTKER  LEATENINO  AGENCIES. 

THE  THEORT  OF  FEKSCEHTATIOlf. 

When,  JD  beer  making,  a  little  yeitst  is  put  into  aval  of  warm,  i^woet 

tiqiiid.  buhbte-S  gmdimlly  n])f)enr  until  the  whole  inss»  seems  to  Ije 

jiling.     If  the  liquid  i.s  analyzeil  aft^r  the  yeast  lias  so  worked  in  it 

»r  a  time  it  will   be  found  to  contain  less  sugar  than  at  first;  the 

tmoiiiit  of  yeaj*t  will   have  increa.'^ed,  and  alcohol  and  carbon  dioxid 

rill  appettr  in  considerable  quantities.     The  explanation  h  this:  The 

roast,  which  is  realty  u  tDuss  of  tiny  plauts,  has  reproduced  again  and 

Lgnin.  and  in  this  gmwtb  ba.'*  fed  ujKin  thf  .'^iigiir  nf  the  liquid  mid  given 

iff  alroliol  and  farlxiii  dioxid.     .Such  a  phi-nonif-non  is  allied  aU'obolie 

fermentation,  and  i.v  ps.Hentially  lhi>  nanw.  a.H  tbatwbirh  '* raises"  a  loaf 

jf  bn^d.      Siicb  fermentation  is  by  no  mean»  the  only  kin<l  which 

Loccursin««iin>ou  life.     The  souring  of  rider  into  vinegar,  for  instance, 

ladue  to  another  kind.     In  thai  ea«e  a  variety  of  microscopie  plank 

'  ilevelopd  in  the  cider,  and  in  so  doing  prodaoee  aoetlc  acid,  which  elves 

Vriuegnr  itii  chanu-tfri^tic  ta^te.     Thia  in  oallod  acetic  [•> 

ijlarly,  if  another  variety  of  hoetaria  get  a  chance  U 
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gnrnet  milk  tlwy  give  risw  I«  Iiurtic  rcrm«>ntattonf  dnring  wi 
durcd  th»  lai'lit-  acid  which  ttiriis  tliu  milk  sour.      ICanoidil 
is  due  to  tlie  MMnIIwi  tmtyric  ftirmenlalion.      Here  the 
butyric  acid,  wiiicli  givps  l>he  Imttcr  iLs  cli8a);re«ablt.-  taste 

Thew  mirrowopii-  pluniM  nml  many  ntliprw  are  wulely  dJ 
tbc  iiir,  and  <y(ivu  find  their  vray  luridciilally  into  ditlcrml 
where  they  grow  and  inuUiply.  t-aujiirii;  f«rmcntatioii.  just 
soods.  for  instnncp,  ni't>  blown  nitniit  in  lb«  air  until  thovlm 
fovorabk>sp(U  uikI  j^row.  Atutbor  liinvj^ttpi^-ial  furiiinuf  t 
so-called  ''pure  cultures"  arc  purposely  added  to  ^>ine 
08  seeds  of  Inr^r  plantn  are  purposely  sown  in  thi>  gin 
pure  cultures  of  eerlain  microscopic  or^nism»  ariT  addtd 
*to  improre  the  flavor  of  btitter  and  lUakc  it  utiiform  in  q 
irisurei^  a  iipeciiil  feniluntalion  inn^t^adof  the  acti-idental  frl 
H'liich  woidd  nthi>rwl-«o  m.-cur.  The  turni  formeittntioa 
appli(!d  to  the  action  of  yemiL  plant^t  on  Kugsr  with  the  (c 
enrlmn  dioxid  Hnd  iilcohol.  Then;  i.s  Another  v\asi  of  cbMuii 
to  which  Lbti  term  fermentation  Ls  applifd.  SncL  changes 
hy  c.beniieal  Kul>»taiu-)M  (iill<>d  enisynui,  which  are  not  living 
but  which  are  produced  by  living^  orpinitmfi.  Ferment*  art 
divided  into  two  cla«d«s,  (1)  the  oi^^izcd  fermeiil^,  Mjch 
bfieleria,  ete.,  nnd(^}  unorganized  ferments,  orenxyttiA.  Htl 
contains  an  enzvD)  called  ptyalin.  Whon  mixed  with  fiMid  in 
it  changes  staivb  Into  n  fortn  of  sugar,  Trbicb  i.s  mort*  easil 
than  starch.  Id  grain  there  exists  an  eoxym  caile«i  diaNtaw, 
producing  a  similar  cffttct  on  starchi  The  pepsin  and  Iryp 
digestive!  juices  are  nl:*o  enzyms. 

It  is  a  peculiar  feature  of  fermeutation  that  the  micn>mi 
which  i'uu)ti!  it  alfert  ii  nuicii  Urger  umininl  nf  the  niaU>rii 
they  few!  tiian  gXM'K  Ut  tlieir  own  developnienL  Thus  y 
much  mure  sugar  into  alcohol  and  carbon  dioxid  than  it 
its  own  growth  and  rcpnHluction.  When  the  feniienlHi 
the  yciiiiit  plant  nmiains;  in  other  words,  the  femienlatiiKi 
produced  without  changing  the  naturo  of  tiic  agent  {irodiici 
the  fciamc  way  the  enzyms  <-4iusc  fermentation  without  U-iagt 
changed.  Though  so  much  has  be«u  leariic<i  Id  rcccDt  ywi 
ing  fcrmcnlstion,  there  still  remain  many  things  to  h«  t>x|ibi 
know  what  i.-hanges  lake  place  and  under  what  oomlition».  I)ul 
they  take  place  i»  not  mo  clear.  It  ia  a  remarkabi*!  farl 
ferments  that  the  sul»tanc«d  they  produce,  in  tlmn  put  ■ 
activity.  Tbua  th«  alcohol  produc**d  hy  Ihc  vi-ast  in  time 
to  fatader  the  growth  of  the  yea.st  phmt  acKl  ultimately  to  ta 
however,  the  products  of  Ihihj  activity  are  rvinovcd,  the  (tnaot 
work. 
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>f  pmg^  the  above  facta  in  mind,  it  is  oasy  toirMM^ond  the  ie*ven- 

i(f  I'tlifi'tof  vcjwtiii  (ioujjli.     The  jpftst,  "working''  in  the  warm  water 

ind  flour,  f p«is  on  sugar'  originally  presoutor  oiw?  produced  from  the 

klnrch  t>y  iliu^tnsL-,  gjoqrtt  nrid  spreads  throughout  the  dou^h.  at  the 

111  tiui«  si^''"if  "ff  carhoii  dioxid  ga.s  whii-h  forc«>s  ita  vt&y  bctweeu 

le  tenmrious  piti-tiolcs  of  gluten  and  lightens  the  dough. 

St-ienti^mlly  spoakin^;.  ycttstisn  minute  fungfufof  the  genua  Saccha- 

roo»y^'*fs.     A  ning-le  plant  is  a  round  or  oviil  one-pplled,  mirroso*>pii' 

Jy  (fijj.  3),  whi(;h  reproducpn  in  two  ways — eitlicr  liy  swndinjf  out  buds 

fliich  hiTftk  nlT  iL-4  now  plants,  or  by  forming  sp<ires  whi<'h  will  prow 

ito  npw  plants  under  favorable  condiliont*.     It  grows  only  in  th^  pres- 

ice  of  Dioititiirc,  heat,  and  nutritive  material,     if  tb<^  moifiture  is  not 

Habiindaiit     tho     surrounding 

LBubetaui-'tr)  ahc^orb  that  which 

Ircody  exists   in  the  yeast 

[celUand  so  prevnnt  them  from 

i}X«rfonning    their   fuiu'tionn. 

feast  derelopj*  li«»t  »l  a  tem- 

IperBtuif  of  7T°-ft5"  F.  (■^°- 

185^  C).     We    have  alrwwiy 

bow  yeast  iuc»  up  Migar 

its  growth.     It  i.s  al^o  be- 

Seved  that  i^omo  nitrogen  is 

letWRsary  for  the  Itcfttdevel- 

fopitipnt  "f  yi'HKt  and  that  such 

levvhipnient  is  most  complett! 

InthepnaMmoirof  fn-cioxygcn. 

Imt  why  tlieso  things iin*.  r^n  i^ 

lot  yet  *:liiirly  und.-r«tood.  """■  ^— "f™^  i'i""i  '''«'">  "i«"t<t"i 

Yeast  i»  literally  as  old  as  the  hilLs  U  must  ho  prewt-nt  in  the 
ltnio«phere,  for  if  a  dish  of  nmit  i-xtra^-l,  originiilly  fre4»  from  ytMWt, 
lie  HXptwed  to  the  air,  »ilii*jiholir  fern  ii>  til  at  ion,  such  as  cunld  Iw  pro- 
lu<%d  only  by  yeast,  will  soon  set  in.  Sueh  yeaat  is  known  n»  "wild 
Pyeast"  and  all  our  yeasb*  havi-  lx.'fn  cullivated  fi*onj  it.  The  oldest. 
ilt!tht»d  of  growing  y^^aftt  is  |H'.rbinw  that  u-rd  by  the  Kgyptinns.  A 
Uttle  wild  yea.»*t  was  obtained  and  S4!t  in  dough,  a  |>ortion  of  which  Wft.s 

'TtiL-MiKar  upon  which  yraet  in  aaitt  to  fwd  in  ita grrra'lh  in  not  iiecinnrily  such 
ir  ui  «n  nrdlnarily  tw*  (o  nwi-oh^n  our  Unii.  Th*;  wnni  miiriir  if  hum  usml  in  Ibt 
[biMclcr,  tH.-i«ntltlr Hrimv  All  Htiintti? un<l  etigxra, it  wlllln-n-iiu'iiilKreil, arejc'^inptvl 
FtDRvthtir  by  rtivitkiiilii  uriittT  tin.'  iniine  o(  iiirtmhydrali'o.  They  ans  chi-uiicHl  coin- 
jpmn'le  of  carWn,  oxyt^-ii, hihI  liyilrofcvn  uikI  tlilfcr  from  viu-li  pthcrin  thopropoTtJon 
\ti  oxyK<^n  anil  hydrogi^  to  rarhun  which  thfy  >iiiiiain.  Tor  h  niore  eztwded 
[rfiiCUfiBiori  orwigarMO  U.  8.  I>o]>t.  Aft.,  FKrnieni'  ttui.liO. 
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old,  found  in  Egjpt,  withotherrcnauosof  ftlou^ 
wa5  made  of  ground  btirlej  and  the  yeaet  c^llai 
A  similar  process  of  raising  breaci  with  "  leaven' 
aoniB  regions  of  Europe.  The  "wet ''or  "potatou 
this  coutitrv  before  the  days  of  patent  yeast,  i 
metliod.  Wild  yeast  was  rtilti%-nted  in  »  tlecocfl 
and  water  and  some  of  tbe  material  thus  obtaiooi 
dough.  The  "Imrms"  ao  much  u&ed  Id  ScoUaaJ 
yeattt  grow  in  malt  extract  and  flour  fp.  22).  Bl 
yeuts  arc  taken  from  the  \'Mn  in  wfaich  Dudt  extii 
ing.  Compressed  yeattts  are  made  by  growing' 
sweet  liquitl,  then  dryinjj  llit!  material  to  ch«< 
pre-sjting  it;  sometime-s  a  little  rttanrh  h  addt-d  to 
keepthpir  ^hape.  The  ntrcngth  of  any  yciuit  dcp 
which  it  in  made  and  preserved.  Ordinary  breii 
to  bo  full  of  the  bacteria  whieh  set  up  lactic  or  a 
tbe  broad  and  give  it  a  disagreenbio  taste  and  J 
susceptible  to  changes  in  the  weather  and  t»it  nd 
Coniprei^feed  yeasts,  if  carefully  made,  are  morui 
and  composition.  Usually  a  few  of  tbe  micnMcd 
other  than  yeast  are  allowed  to  remain,  aa  the 
give  to  the  bread  ii*  considered  an  advautago., 

SUBSTZTXTTES  FOK 

Partly  berause  ^-east  i»  unoertain  in 
bemuse  it  uses  up  iKime  of  the  nutritive  ingredi 
feedingupon  Ihem.  attempts  have  been  atade  to  & 
it.     Various  ubenucala  have  been  oaed  to  Droduu 


rotiH  twking'  powdt^rs  made  frimi  \*ar(ous  ohpmiralfi  are  In  the 
„ricet  now.  Thp  solf-i-alsiiig  (lour  listed  in  tlip  llnitpd  Sttteji  Army 
litkiur  ready  mixed  with  such  ii  prepiiration.  The  i-hicf  ohjcction* 
[  nicb  yoaat  siil>*litiiU^c  jiiv  that  llnl^^srt  cftrefully  pn^]wirod  they  may 
I  iutfiifieiit  or  harmful,  that  they  ftro  «o«ily  adulterated,  uiid  tfant 

made  from  th<?iii  is  usually  mther  laatole-ss,  lauldogtbotinvor  aud 
which  gfKid  yi'iL>it  impnrt.H,     Sodn.  rrnam  of  inrUir,  or  yulorntu« 
Its  an'  mml(!  on  the  ^4lnm  principle,  hiit  with  lp*»  powerful  Imven-  ■ 
*  agent's. 

riiQ  "  aJ^ratrd  bread  "  so  popular  in    [,<indon  is  made  hy  a  different 
Ciiod,  in^'entwl  by  the  Knglish  physician  PaugUsh  in  1*15*!.     Accord- 
to  this  uiethod.  the  wat«r  u^ed  fur  wcttinj^  the  dough  is  directly 
■rged  with  thi>  nMinisltc  amount  of  cartwii  dioxid  gas  and  then 

with  tho  flour  in  u  sfjucially  constructed  machine.     Sonietimos 

e  fermented  Iwrley  iufuBlon  or  wort,  as  it  in  called,  from  a 
ery.  i»  put  into  the  water.  This  aid»  it  in  absorbing  tho  gaa, 
^crs  the  gluten  more  elastic,  and  improvct  the  flavor  of  tht?  bread. 
Kteao-called  "saltrrising"  bread  i.-*  ititcrejitinjr  iia  iin  illustration  of 
•-milled  bread.  In  it  the  ferments  originiilly  present  or  ai-quirod 
kj  tti«  air  prixluce  the  ft;rnicntation  which  leavprs  iL  To  make  it, 
fcn  milk  and  com  meal  arR  mixed  together  Into  a.  ntSff  Imttnv,  which 
itt»t  hlood  heat  until  the  wholr>  niH.<i.x  ix  snur;  that  in,  until  the  fer- 
I'ts  present  have  prcxluceil  frrmrntation  throughout.  Next  ii  thick 
»gB  in  made  of  whent  flour  and  hot  water,  in  which  a  little  -salt  hjis 
m  dissolved.  'ITiis  sponge  and  the  nour  twitter  are  thoroughly] 
^ded  together  and  set  in  a  warm  pliicc  for  several  bourtj.  'rb« 
Ipning  action  Mtart^^i  in  tho  latter  spreads  tliroiigh  the  dough  and 
□  uc«s  a  light,  jjorous  loaf,  which  many  persons  consider  very 
itttblo.  Such  bread  U  <|uite  free  from  acidity,  a«  the  presence  of  , 
Halt  prevents  undesirable  fermentation. 
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BAISED  BKEAS. 


Ordinarily  a  baker  mixew  his  dough  with  water,  and  most  of  the 
^rinieut«  an<l  analyses  quoted  bei^  have  been  made  with  such  bread, 
netimes,  esjiocially  in  private  famiiie«.  milk  im  used  in  the  place  of 
HBl.  Such  dough  ia  slower  in  rising,  hut  makes  an  equally  light 
v^  Milk  bread  naturally  contains  a  larger  percent^e  of  proteida 
I  fat»  than  water  broad  and  is  equally  digestible.  Its  use  is  by  all 
N-Hi}  to  bv  advocated,  especially  on  fannn  where  akim  milk  is  abun- 
f^'  When  water  is  used  it  shoukl,  of  course,  l}e  its  pure  as  possible, 
liardnewt  or  soflness  niakcN  little  differenci-  in  the  quality  of  the 
^d,  though  |*erluipcii  the  softer  water  is  to  bo  preferred.  Sulti.s  u-sed 
i^lrad  iHx-uuse  it  imparls  a  flavor  without  which  bread  i<i  usually 
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ile»  spply  Lo  Lbeoi  atl.  An  y<^^t  develops  t^H 
j:cm[H>ratim*  (TT^-flS'^  F.).  ihe  iimtoriHls  of  thedffl 
lukewarm,  iind  tlifl  mixing  »nd  tlir  mixing  Mhoull 
place,  na  fnw  as  pwsihlc  from  drafts.  If  all  poet 
to  l«i  ("fjually tiPnil^d  liy  tlic  gius  from  ihe  growing] 
be  thoroughly  mixM  with  the  flour  and  wau^r;  ml 
ence  of  oxygen  aidi*  tho  growth  of  the  yoast,  al 
should  hi-  cxpoii«d  to  the  air:  botli  tbo'tw  n>su] 
by  tho  kneading.  Too  little  ye«;^t  ^vil!,  of  cot 
loaf,  but  too  much  y^ist  i»  juat  as  diuigeroua; 
the  gluten  of  the  flour,  unable  to  resist  the  pres 
amount  of  gas,  break  open,  the  gas  escapes,  auilj 
beavy  and  sofi^y.  Too  much  yea*t  also  gives  an  u 
taste  to  the  bread,  dut-  {tartly  to  tbe  prcecoce  j 
cells,  but  Dicn*e  PsptvJalty  to  otht^r  iui<.Troscoptc  gri 
mcntutionH.  Evmi  when  uiited  in  small  qtiantitiea 
influence  on  the  flavor  of  Ibe  brpjul.  The  amij 
should  tie  luard  dri>rn(l,s  nn  Ihr  strength  of  thp  floij 
the  glul«n  h  uhundnnt  and  tenacioua  van  rdaist  a  < 
mrc  <ii  ga^  than  oiift  poor  in  ghit*^n,  which,  if  it  di 
is  likely  tomiike  n  lonf  with  jurge  holw  and  heavy 
between.  Similarly,  the  pro|)ortion  of  water  v( 
varies  with  the  »treiiglh  of  the  flour.  Th«*  .^Uin^ 
gL-:4t  an  average  of  iilxiut  threo  jurbt  of  flour  t^ 
ratios  changing  with  the  (|uiLlity  of  thi^  flour.  In  { 
piiu'tkul  experience  vrilh  his  muti'tiaU  ran  U'ju'[ 
i|utintitie.-«  which  be  ^hould  mix.  Siill,  u.fha»  liven 
fernientutioo,  and  consequently  should  be  nddedl 
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modem  kneading  inBchlnet),  in  which  rcvotvlng  metal  blades  do 
he  work  of  llic  bunds,  an*  sui*fily  to  bu  udvocnlod,  mid  in  geuenil 
thcMte  hi-etuU  urc  to  be  recotnmeiidMl  wbich  are  madi'  with  th«  aid  of 
inachint^rv  no  arranged  that  none  of  th«  iiintt'rlals  nwd  I>e  Wiiched  by 
Imntl  from  thv  tiiut;  thev  enttT  thi;  Iwkcrv  until  tbf  f!nir*h«l  loarcfl  are 
taken  fnmi  tbi^  ovnn.  Ev^ry  iitifnnil  us<^  fur  bri-ud  making  should  be 
Borupuloiijtly  ckan,  not  only  on  principles  of  general  deoeiKT,  but 
Itc^iitie  otbt-rwise  baeteria  may  get  iuUt  the  <l(>ugb  utid  produce 
harmful  fermentation. 

Tbe  wayi^  of  mixing  dough  most  used  hi  this  country  by  Ixtkora  are 
probiibly  those  known  as  '''straight  dough"  ami  '* sponge  dough." 

Straight  doagb.  or  '*  offhand"  dough.  a»  it  is  sometimes  called,  ia 
made  by  luixiiig  all  the  niateriaU  at  one  time,  and  then  setting  the 
Boes  in  n  warm  place  to  rin:!  for  ten  hour--«  or  more  before  baking.  It 
leqitirp-R  more  yea^t  and  stron^^ttr  Honr  than  other  metfaodii  in  whioh 
tfar  yeju^t  is  ullowt'd  to  grow  in  an  (••^iMH^'ially  favorable  medium  l)eforu 
beiii^  luixt^d  wiUi  the  main  dough,  and  iiei>d.s  a  longer  tiuie  tu  rii^e,  but 
on  Uic  other  baud  giviw  an  unuiiiiaUy  targe  yield  id  brtuid.  It  U  ron- 
renient  in  family  bread  making,  cspi-rially  wh»tn  strong,  compivswed 
yeasL  it%  iihc<),  oa  tiu:  ilough  can  be,  uiixM  overnight  and  bakrd  in  the 
moniiDg.  Some  wholesale  bakers  dislike  it  because  the  dough  ib  stiff 
and  bard  to  knead,  beeauiw  tb©  largo  (pmntitie^  of  raatcriaU  used  at 
one  lime  requiiv  extensive  kneading  apparatus,  and  bei^itue  the  bread 
is  usually  eoarse  in  ti-xture,  with  a  raw,  grainy  taste,  due  to  the  strung 
flours  used. 

Sponge  dough. ^Thts  methcHl  is  be.^t  adapted  to  faiiey  working,  and 
makest  tr(|iui]ly  gCK)d  r'rusty  louv<Mi  ur  tight  hiHeuit.  To  make  tho 
*'8ponge,"  as  the  bread  mixture  ia  commonly  called,  the  yeast  u 
allowed  to  work  for  eight  or  ten  houra  in  a  portion  of  the  flour  or 
water.  Thi^  \h  then  mixed  with  the  remaining  mnterials  and  left  to 
rise  a  few  hours  before  baking.  Tho  sponge  is  "sbu-ker" — tbat  is, 
contains  more  moisture  than  offhand  dough — and  thu.s  givm  the  yeast 
abelt«-r  ehunee  to  work.  Bakertt  usually  set  their  sponge  withastmng 
flour,  which  gives  a  light,  elastic  quality;  a  little  sail  is  put  into  it  to 
prevent  la<'tie  fermentation.  A  weaker  flour  may  be  ui^ed  in  the  second 
mixing,  as  the  greater  i^art  of  the  ga.s  hiL^  already  t)een  given  off  in  Uie 
itponge,  and  no  great  pn-Hsitrt;  will  com«^  on  the  newly  added  gluten. 
If  strung  Hour  \m'.  us(>d  instead,  th«  brwad  yield  will  li(>  greater,  hut  the 
aoit,  sweet  flavor  im|)«rled  by  the  weaker  kinds  will  lie  replaced  by  the 
bursli  ta.ste  noticed  in  l>read  made  from  offhand  doughs.  Great  cjin- 
mu»t  tm  (tikcn  to  mix  the  setxind  lot  of  flour  in  thoroughly,  or  tbe  bre^id 
will  be  full  of  hard  lump^  on  which  the  yeast  bun  had  no  effect.  Spongc- 
Dlfldc  bread  usually  riseti  evenly  and  well,  and  can  be  worked  into 
almost  any  shape.  It  baa  tbe  further  adrantiige  of  k*" 
requires  tougor  labor  than  the  method  described  hef 
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of  dougb.  If  the  gas  U  allowed  to  go  od  >n^H 
is  j|ri*outi*r  tban  tbc>  elasticity  of  tho  gluten  chd  t^ 
apurt,  lent'ing  large  hole^  tbroiigliout  the  dou 
provod"  ilougb  in  kneaded  n  liule  before  it  is  1 
extx.'ssi%"t?  gas  will  be  fort«d  out  and  tbe  holes  wl] 

fivsideo  the  uiethoda  uf  bread  mati  Ing  Doted  a 
oocasiouftlly  used.  Jago'  describes  those  eni| 
Knglmid  and  S4:ot]aiid.  Tfao  followia^  statem^ 
des'criplioii: 

FBnnent,  ipouge.  and  dough  method. — An  the 
I'uiiiliiuiilioii  of  the  two  iiirtliiHl^  la»t  drsn'rtl>wi. 
witli  ihci  .s[)oiigt!,  tbuu,  iiftiT  thin  bus  .stood  for  .it 
of  thu  flour  aud  wator  arc  mixed  in  the  spoog^ 
There  Is,  perhaps,  n  .4ight  economy  of  yeast  by  1 
very  coniplieated,  and  therefore  less  certain.        | 

A  simitar  proceeding  is  sometimes  pructitwd  ii) 
the  I'nited  Slates,  and  is  l(nown  as  a  '"hlejiehiDg; 
long  nriing  is  Htipposed  to  whiten  the  dougb.        . 

Bcotoh  barm  method. — This  is  not  unlike  the  I 
dough  sysleni,  "■iKinn"  taking  the  plai-i' i»f  the  o^ 
is  literally  the  foamy  wuui  which  rises  to  the  U 
mode.  ThiH  may  Ih!  used  Lu  ferment  other  maj 
y«afit  in  a\no  cuIIihI  liurni.  To  muki<  Imrui  in  cl 
craahfd  iu  warm  uati'r,  hups  and  lioiling  wal«r  ad 
flour  is  addled,  and  tii&  mixture  ia  allowiKl  to  a 
gninult'.s  from  the  flour  bavo  U-i-n  burst  upt-n  | 
Uif  atinxh  ihu-s  freed  bii*  l>»!en  cliaiigtKl  into  suj 
the  malt.    A  swi>et  liquid  in  di-ainod  off  from  tbidi 

Ahd     n*otat>      tha     v^asitlf in* v    ottntm  vnaaa     luki»*f*    atiKl 
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ito  the  broad,    'iliesc  argunieuts  soem  hardly  tenable,  however.    The 
of  labor  in  proporiiij;;  the  bArm  must  be  coiijiidorable  and  at  least 
portion  of  th<-  doiii'  in  (ho  harm  U  lost  in  the  form  of  ali-ohol  and 
:Ik»d  dioxid.     Moreover,  while  the  borni  l-s  exposed  to  the  air  in  mak- 
\ng  it  takes  in  a  great  niauy  bnctcria  which  start  la«!tic  and  other  fer* 
mtatious  aod  ^ive  a  decidedly  mur  ta.4te  to  the  bread.     To  bo  sure, 
>n8  awUHlomed  U>  ^ucb  bread  Hnd  an  <iniitiary  sweet  loaf  in!«ipid. 
till  such  a  tiav'ur  would,  It  w  pnibulile,  banlly  \w  aret^ptablts  to  the 
hvei-n;^'  AnM>ri(iin  gialatH. 


BREAD  KADE  WITH  LEAVKN. 

According  to  Boulroux,'  the  leaven  iLSt^d  in  France,  is  easily  prepared- 

A.  litlli?  of  the  doiigh  ready  for  bakinjr  is  saved  and  mixed  with  an 

I  equal  amount  of  flour  and  water  and  ia  allowed  to  .stand  four  or  tive 

[bours;  this  operation  is  repeated  thre«or  four  times  before  the  leaven 

VH  ready  to  be  mixed  into  the  actual  dough.    This  gradual  mixing  of 

[the  teaven  is  preferred,  because  in  this  way  the  yeaut  in  allowvd  to  act 

fon  one  lot  of  dour  otdy  for  a  short  time,  then  before  it  ba^  become 

jf  xhausled  and  other  fermentations  set  in  new  yeaat  food  ia  added,  and 

lhu>  u  large  number  of  yeast  cells  is  supposed  to  be  produced  ulong 

twitli  relatively  few  lactic  and  butyric  hactcria.    Id  tipite  of  tbis  pre* 

u-autiun.  bread  uiade  wiib  leaven  ha^  a  much  more  acid  tasbi  than  that 

[mnde  witJi  yeast,  especially  if  the  leaven  haa  been  kept  some  time. 

Unyooe  wbo  has  eaten  the  bread  ordinarily  made  by  the  poor  country 

■people  of  France  or  Switzerland  will  willingly  tcetify  to  thia.     More 

lleaven  Ik  retjuired  in  wioler  tlitiii  in  summer,  because  the  yeast  devel* 

Vp6  leea  quickly  in  cold  weather,  but  on  the  average  the  leaveu  should 

Fform  oue-third  of  the  entire  dou^b.     Bread  made  with  leaven  has  large, 

irrcf^ular  holes  in  its  crumb.     This  is  attributed  to  the  fat;t  that  the 

i  boct^riti  in  the  leuven  give  ntite  to  »  ferment  (dimitase)  and  ncidt*,  which 

't«iid  to  soften  the  gluten. 

Boutroux  i:t)usidi^rs  bri'ad  niiule  with  leaven  more  himlthful  than  that 
\  made  witli  ycu.sl,  iHvaiist^  the  acldtt  it  containx  aid  in  its  digention.  He 
also  nuintnin^  that  leuven  is  more  ruliabli;  tlian  the  yeasbt  ordinanir 
>  found  in  the  Fn^nch  market,  but  prulnibty  the  ruajority  of  r\{H!rls  in 
this  country  would  bold  that  the  be^tt  of  our  eorapreiiAed  ycjut^  are 
more  reliable  and  much  more  convenient.  Whatever  its  practical 
\*alue  nowadays,  bread  tuade  from  leaven  is  interesting  from  the  his- 
torieni  point  of  view,  ns  it  rupreseut«  the  way  in  which  almost  all  the 
world  made  its  bread  from  the  time  of  the  Pharaohs  down  to  our  own 
century.     The  following  description*  of  bread  making,  as  practiced  h 

'Le  Piio  vt  Im  inuiiriuiiiuii ,     L.  Buutruux,  nms,  1807. 
'Tbv  Ditwu  of  CiviliiatiifU     BKypl  uid  Clxaldjea.    G.  Jilutipeiv 
^Prom.  Chriattan  Kjiowled^e,  ItWT,  3  «d.,  p.  880. 


mixed  with  braii  or  whole  grains  which  had  escaped  the 
with  dust  and  abraded  partid«!S  of  th«  stoiii'.  She  kiieai 
blended  with  il,  att  aeort  of  yeaat,  a  piece  of  stale  dough  of 
from  the  inaas  round  eakeH  ulxjut  half  an  Inch  thick  an<) 
eter,  which  8he  placed  upon  a  flat  flint,  covering  them  witl 
imperfectly  raised,  often  Itadly  cooked,  horrowed  frum  the 
it  was  buried  a  special  odor  and  a  taste     *     *    *. 

SPECIAL  BSXASS. 

Besides  the  ordinary  white  bread  described  in  ) 
are  innumernltle  fatu-y  white  breads,  breads  ma< 
than  wheat,  and  unleavened  breads  on  the  mark 
of  them  have  iM^en  made,  however,  that  they  can 
enumerated  here. 

FAHOT  LEAVEHSD  BKBAIM 

Most  like  the  ordinary  white  bread  are  of  coi 
ones,  Vienna  and  French  rolls,  milk  breads,  etc. 
chiefly  in  the  use  of  milk,  sugar,  butter,  lard, 
Entire  wheat,  graham,  rye,  barley,  or  oatmeal  f 
bread  in  essentially  the  same  way,  and  vary  in  t« 
value  according  to  their  original  composition.     S 
or  baking  powder  biscuits,  shortcakes,  etc..  are  i 
thing  as  ordinary  white  bread,  except  that  the  b 
substitute  does  the  work  of  yeast.     Such  breads 
kneaded  or  set  to  rise,  and  bake  very  quickly, 
venient  when  yeast  is  unobtainable  or  time  is 
become  so  light  and  porous  as  yeast-made  brea 
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Kirii^tics,  of  mili-nvi'npd  Ni-muIs,  Milk,  Initti'V,  litnJ.  "pircn.  <Irif 
ruita- -anything  or  every Uiiiig  desired  to  give  thcni  »  imrlieular  (X>n- 
stoncr,  wlor,  oi-  flavor— ic  mixed  with  the  Horn-  nnd  wnter,  and  the 
t>xigii  w  Ihi^n  pa**i*H  tlirniigh  virv  inf.'eiiioii«  i-uttiiiijr  ninehiiies  mid 
uicklj  bilked  in  n  hot  oven.     Sueli  <'nK'kerf»  tire  n  eoneeiitrated  form 

'  nouri^hmenL 

The  original  };rrahatn  l)i'end  iniide  witlioiit  yeast  from  ),n*;iliiiin  fluiir 
ircoi'tling  to  the  receipt  of  itj>  inventor,  anrl  not  to  be  euiifoniided  with 
hified  ^niham  bread.  In  iiuide  by  kneading  the  flour  and  water  ihoi-- 
uglily,  and  allowintf  the  doufjh  to  Rtand  wvenil  hours  befor*  baking. 
L*  heBvier  than  ordinary  yeast  breml,  Inn.  .-ilill  iiaf<  a  few  "hoUw"  in 
dito  probably  to  fennentution  nturtBd  by  tiactaria  lU'c-i dentally  |>r«n- 

l  ill  lhi>  tlour  or  thf  air;  it  is  .swei-t  and  by  no  im-ans  nii|ntliiliibli>, 
■utpniliubly  the  nutritive  vidm-  of  it^  protein  irt  lowrr  than  Dr.  Uniliain 

ppocied. 

(jltiLen  t>rrad,  an  ilt  name  iuiplicH,  futitiiiiu*  the  glut<-ii  of  the  (Unir 
roiii  wbii.-h  more  or  le*i«  of  the  stareh  has  been  removed.  To  make  it, 
ron^  Bour  and  water  are  made  into  dough,  whieh  is  pressed  and 

ruine<l  un<ler  il  stream  of  water  until  the  i^tareh  hari  been  worked  out; 

\}<  (lii'ii  kneaded  again  and  Ixiked.  It  niakett  n  light,  eluetie  loaf,  fre- 
lUfiitly  prcMTibed  for  dinbetie  patients  from  whose  diet  it  ia  consid- 
red  desirnble  to  exclude  i^taroh. 

HOTTSEHOLD  MITHODB  OF  BREAD  U&XWQ. 

In  preeeding  paragraphs  attention  ha<  l)t-eii  eulled  to  the  meth- 
fls  of  bread  making  followed  by  hukers.  Thesf.  differ  from  tJio 
nus«ho1d  methods  more  in  the  quantities  used  than  in  the  principles 
olhiwed.     Thii^.  a  baker  hm-^  a  lar^fe  amount  of  tlour  and  tindn  that 

i3Eii)g  the  dough  and  kneading  it  iit  much  facilitated  by  machinery 
f  different  sorts.  With  the  small  qiumtittej«  mvd  in  the  household 
p4**'iiil  riiaf^hines  for  kneading,  el^-..  are  not  porniuonly  u«ecl.  Iii  dif- 
erent  regions  somewhat  dilTen'nt  wiiys  of  making  l)n>ad  in  llie  ItouHe- 
old  nre  popular,  and.  indeed,  imeh  bread  maker  i.s  apt  to  btdit-vi-  atic 
some  especially  valuable  way  of  mixing,  kneading,  ot<'.  Theste 
iilerencew  are  mit  jia  iin|Mii-t«nl  iu4  iw  isditictinie.-'  suppiwed,  ami,  iw  han 
leen  said,  the  general  prineipkii  followed  in  bread  making  at  home 
the  wmc  as  in  bakeries.  What  are  piThaps  thti  two  most  popular 
rays  of  makio)^  bread  at  homo  are  sometimes  trailed  the  "tjuick- 
aiding"  method  and  the  "alow- raising"  method. 

Oaick-ralilng  method. — A  stiff  douj^'li  is  made  of  the  llour.  water, 
lid  v<'ii-<-  It  i-s  tlioriiughly  kneaded  and  i(<  then  allowed  to  rise  imtil 
,  doubles  ittf  bulk,  whim  it  la  again  kneaded  tlioroi  \  fler  fltUDg 

»e«x>n<l    limi!    it    i«   bak«I.     In  the   iiuick-raisin;;   yt<■^■<:t^f 
lututily  of  yeft.st  i--*  ust^d.  ami  th*^  tinte  of  fernienlnlion  i» 
WO  ttiid  a  half  bouiv.     ']'be  iMikin^'  i>  eoniplut^xl  iu  ahaul 
ours  after  the  brtisd  is  Hi^t  i^tarted  to  - 
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Slow-raieing  method.- — A  luttcr  m  tniulr  of  tbn  flonr.  tm<) 
w»(4-i-.  whirli  is  itltiiwixl  to  fcnui'iit  tt>n  oi-  |ift(H-ti  Intum.  usiUftllvt 
tiight.  Moi-<-  flour  i^  tbt^n  addf'd,  tbi<  dou^h  ir^  kni'actt'd  until  i 
and  then  allowed  to  rise  and  it)  trcAtod  tn  the  «iune  war  a  iiiib*! 
luetiiod.  Id  the  slow-mising  mothod  l«.^  vcsjit  is  used  tliu  III 
(<hort  prowss.  nad  tho  foniicntiLtion  ia  earned  on  for  i  loogertaj 
The  luuat  t«tiipei'attire  at  wbicli  tlie  fernieiitation  than  tiikei\ 
perhaps  not  far  from  70'. 

Vnrious  foniiM  of  "  raised  biscuits,"  "hot  bread,"  etc.,  an-  uitil 
the  tiuufi«bold  by  adding  shortcuing,  milii,  egjf^.  etc..  to  thei 
by  modifyinjT  in  sonn*  way  the  proc**fi  followiKl.    Soint^tinkea  i 
powdpr  of  some  gort  in  used  as  a  leavening  agt'iit  instead  of  veut.1 
the  foi*m  of  broad  culled  *'  bokiug-puw der  biscuit,"  or  by  6oa»  m 
name,  is  Uib  rei^iill.    An  interesting  variety  of  bread  made  nitbootl 
cning  is  known  a*  "MarybiDd'' or  "beaten"  biscuit,    A  rather i 
dough  \&  made  fi-oui  flour  and  water,  or  milk,  witb  Afaurtcniu;;  mil 
added.     It  i»  kneaded  and  then  beAten  or  pounded,  lieiiig  free]! 
turned  over  and  over  until  it  lookH  light  and  puffy.     The  bb 
thenfoniii-daiidluiked.    Thefoldingund  ixHindingof  tlii'clciu|{tiii 
niiibII  <]iiaiitilie.>4  of  air  tn  nun)N>rlHS.i  little  blisl^rH.      TheM*  I'lpwli 
liakingntid  niiikt*  tlu^  liiHruiL  light  and  jx>roui«.     Tbt!  di|Tt'n.-ut  k<ititi^ 
brrtid  from  oUmt  gruin»  than  wheals,  lu*  "i-oni  brctid,"  "bruwnl 
"rye  bn«ul,"  "gpniw."  etc.,  which  are  mode  in  many  hi 
somewhat  in  different  regions,  but  they  all  follow  the  «ui>e  pr 
which  govern  ihc  bread  making  from  wbcut  flour — that  U,  tin*  1*1 
meal  is  mixed  to  a  dough  witb  wntor  or  milk,  and  som«  leavpuogi 
stance  is  generally  addinl  to  make  the  dough  porous,     t^t)^! 
shortening,  et«..  ma)'  be  added,  giving  rise  to  the  nnmei™'- ' 
with  whioh  we  at'e  nil  familiar. 


BAKIBO  ABO  COOUHa 

In  tho  oorlicijtt  davt)  of  biejid  making  the  dough  was  fdmply  pel* 
theasbes  of  the  tire  to  iMike;  then  oanm  tho  ovcils  heated  li\  tf 
within,  wbieb  are  still  used  to  some  oxtent,  and  tiaally  the 
rately  constrLietod  ovens  which  can  be  heated  or  cooIikI  to 
peiitture  by  niean^n  of  furnaces  and  ventilating  devices  nrou 
But  whatever  the  structure  of  the  oven,  the  clumgea  wlticb  (lir ' 
undergoes  while  in  it  are  essentially  the  same.     It  goe^  in  a 
uniform  mass  and  comefi  out  a  light  body  of  increased  voIudk-  «iU1 
crisp,   <birk  «xt»'rior— the  cnwt^-and  a   tirm^  spongy    inlerior' 
crumb.     Ix't  iis  HrKt  mm-  wimt  hiipix-ns  in  the  i-runib.    TbtM,  of  n* 
heats  more  hIowIv  tbun  the  unuddi^;  indeed,  tbt<  mimUtr»*  wbic 
contain!!!  piTvents  iut  leiu\M-.r&t.uve  (rum  rUing  umcb  above  thr 
ixjint  of  water  l'2l'i'  V.V    NVWn  ^i:*V.V'>^^  "A"^** '^'<-'*^iw»'- V*"*^ 
tinues  working,  but  a  l)emptt*x.uTft*>^Vb%^'^-^'^^-   -T^*^ 
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'  however,  still  expurKls  and.  forcing  itji  nviiy  outward,  enlarges 
Kittf  and  gixes  it  ii  ^pon<;y  HppCHruncc.    The  gluten  beoomos  »tifl- 

by  the  htmt,  so  that  even  af»er  the  goA  in  the  bubhlc-like  pores 
9cap<Klth<^  wait)*  ittiU  rotain  iku-ir  shupi?.  The  Htan-l  grajiultffi  and 
«,ps  the  prolfin  iv^iiipoiiiuls  iintli>rgo  cM'taiii  chumicul  cliangt^  wliicb 
»r  thorn  more  di;r(>Mtibli!.  McHinvliilo  ihv  crust  U  tit<coiuiDg  bai'd 
Lark;  the  lieut  i'bungi>.i  iU-slarch  iiiUistilf  guiutiiid  sugar  aiiddrit'^ 
Be  mouiture;  tbi*  brown  cnlur  Lt  duu  to  cbcuiit-ut  t-bungivt  knuwn  a» 
EUiielimtiotu'"  Of  i-t>iirsc  the  proportion  of  cruxt  tu  uruuib  vu^it^8 
the  sizv  vi  tho  loaf.     The  aocompunying  table'  gives  the  relative 

itAgvs  by  w*-ijj;ht  in  loavos  of  dilfi'i-ont  weight  of  Gennao  broad: 

Qfmiiamlifr.  wight  ufcnul  and  enitnli  in  lirernl. 


■ 

Ind. 

Cmnib  tn 
InU. 

fc=E===E= 

Onufif. 

aw 

WD 
l.TB 

W.7 

61.1 

71.3 

PtrtmU. 
4i.n 

to.a 

U.7 

Htti                            ,  .  ,.          ,  .,  , 

tt.i 

r** 

3e  beat  in  the  oven  should  not  be  too  great,  specially  at  first,  or 
DUtMJde  of  tbi!  bread  wilt  harden  too  (|iii(rkly  utid  the  interior  will 

bft  done  iH'fore  tlie  iTiittt  is  thick  iind  diirk;  fiirtlu^r,  the  jritH 
kiiding  ii)  Llie  eruiiib  wilt  Ui  uiiuble  tu  f.>u-:iLpi>  thnnigh  \\w  erust 
will  lift  up  the  Utter.  It-aviiig  grent  holt's  bt^tienth  it  To  prevent 
rapid  funuiition  of  thi-  ei'iLsl  tuker^  oftiHi  uioLxLitn  the  tnpri  of  their 
Kti  befon-  putting  tbcm  into  the  ovm,  or  have  devie^w  fur  passing 
D)  over  them  during  the  baking.  The  fXcam  also  ehangeii  aome  of 
titarcb  into  a  »>ort  of  ^um  ou  the  top  of  tho  louf  and  gives  it  tho 
ly  look  HO  often  He>en  in  Vienna  bread.  The  ^lue  effeet  ean  be 
(bleed  by  nioij^teniiig  the  top  of  the  loaf  \ukX  before  it  is  taken  from 

oven.  If  his  oven  \^  not  ei^ually  heated  throughout,  a  baker 
ally  putd  bi^  .'iiiiiati  lunv«t  into  the  hotteot  part  at  first,  ils  the  erumb 
lie«e  liakej^  more  quickly  and  i»  in  les?  danger  of  being  underdone, 
len  tbe^e  are  baked  the  hirger  loaves  whose  ernmb  bus  baked  giwl- 
y  in  the  eooler  "larts,  are  moved  into  the  wHrriu'p  phtte  and  their 
ft  U  qulekly  hui'di'UiMl.  In  some  large  ovens  the  UMnperature  ift 
lually  ratMi^  during  the  linking;  i>N|M>clatly  Ls  this  the  case  in  the 
itwd  bread   fiurtorirs.     Ai'rated  dongli  is  mixeii  with  lold  water, 

if  it  were  immediately  subjeft*-d  to  a  liigb  tempenilure  the  crust 
dd  form  U'fore  the  interior  wa«  moi-c;  tlian  waiiin'd  through. 
ording'ly,  a  peculiar  oven  is  nsed,  one  end  of  whieh  'm'  heated  much 
*r  thiui  the  other.  Two  eylinden*.  one  at  cither  end  of  the  oven, 
«jonncet«><I  by  an  endless  chain,  on  which  the  bread  plates  are  hung; 
dough  is  plact?d  ou  the  latter  at  the  eooler  end,  and  then  is  gnul- 

'AmuiKod  (roffi Binbautu's J>iu  Brotbficken.    Bnuutcbweif,  Ltl7!i,v-'^> 
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imlly  swiinjf  ovpr  tn  Ihe  wamior  end.  tbp  epvod  \m3 tag  irgnli 
l]u>  tiuii^  iiMtdcd  for  Inking'.     This  insui'os  a  tborttuj^b  inktngvl 
cnmili.  while  the.  extreme  heat  at  the  last  gives  a  good,  crupcM 

Tbi-  ti-'nipenilure  of  an  oven  niid  Ibe  tinjo  roquiivd  for  teikiii<:  ii\ 
upon  the  size  of  tbc  loaves.  Sninll  biscuits  ur  roIlH  aiu  etuwi*! 
hotter  oven  and  (iiii**k«i-  Iwkinf^  tliaii  \aTgi.'  loaves,  wbii-h  no^ 
ht>iii««d  sUnvly  iind  l«nfr.  Kor  ni-tlinury  piirpoeH>»  ii  iiuker  hnsl^  hifl 
ti>  4(Hr'-riiH)'~  R  and  let.<i  a.  [Kiiiiid  lonf  liakft  an  bmir  ur  tin  bosf 
a  iitinrtt^r;  sitiall  ^ull^  i>t-:rbnp?<hiilf  nn  hour.  An  pxperiena<dco4 
tell  whrii  tbt?  uvett  !»  liiil  etunif  h  Ity  jnitting  lb<-  tutiid  in.  hut  i  ^ 
eter,  SHU  CberiUDinvU'r  fur  lui-ti^uriiii^  high  temperature  iti  fall 
a  luueh  eiiifor  guide  for  ao  ordiimry  periK>u. 

On  Ijcing  taken  from  the  oven  bivHd  i^botild  !h>  placed 
sieves  so  that  the  air  cao  cin^-ulato  about  it  until  il  it> 
cooled.  By  that  time  nil  the  gas  and  stuuu  which  are  likdv  tam 
bavedone  ito,  and  the  bread  ntny  be  put  away.  Sonie  bouKekifprni 
their  hot  bread  in  tiloths,  but  tliis  i.i  nut  advisuble,  not  only  two* 
■linker  the  bread  ''taste  of  the  cloth,*'  but  alsu  hirrAUN>  il  AliibJ 
stoam  up  ill  the  loaf  and  makes  it  damp  and  <-huuiny  -ai>«BH 
nieiliuni  for  (-iilUvating  mold. 

Of  fourM;,  lus  great  elennliness  should  bo  observod  in  haadttif 
marketing  bread  iis  in  making  it.  In  some  Imkerit^ty  it  is  krpl* 
tile  du.st  and  dirt  from  tlie  street  ran  get  to  it.  or  M>rnetimM  hn 
detivimtd  in  dirty  lia^kctv;  or  L-nrta.  In  this  way  di^ca^Mr  ^nni 
dirt  imiy  readily  lie  brought  in(/>  the  home.  In  (iermwif  III 
Bomctimcii  avoided  by  slipping  the  loaves  into  par^rhmenl-papff 
ae  aoon  as  they  arc  taken  from  the  oven.  Some  American  Imker*! 
similar  piao»:  n  frequent  one  ih  that  of  wrapping  the  bresJ  in  (W 
paper,  which  sen'es  the  double  pm-po»e  of  keuptug  imt 
venting  the  bread  from  drying. 

CHEMICAL  COMFOSITIOir. 


The  L'hemiral  eompo.4itiuD  of  Llw  liniiih(>d  Uuf  dilTi'rs^^om 
that  of  the  original  ingrediunUi.  The  following  taldc  tihowi 
entte  in  coinpoHitiun  IwtWBcn  Bour  and  bread: 

Aimroft  eamfctilumiif  uhile  bniul  imd  <if  Ike Jlour  from  vIM  ft 


Bm-I 
Hoot. 


W«iw. 
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> IT  B. Dv|N.  Afr.. OAn of  Ksportnoii  fuUoM  RhI.  MtMV.^,). 

The  inereasn  o?  vtaWv  \n  VW  Wv.*^  \uu^Vj  \w*Ar  «x\\ 
it  la  evidently  due  lo  \)he  WflAat  wV<VvA\xv  w\\]C«;wv«,^<)iv  Vvvx,^.  -s 
of  butter  or  lard  luvd  wAt  vro\ML\A>j  wicttuxA*  \w  S!c^  •c»;»^ 


3» 


hp.  protein  and  rarbohydraU'H  latt  <lciiihl.l(viR  went  tn  nourish 
t.  Mfwt  of  the  cmboti  dioxiil  into  wliicli  thev  wei*«  rnnvprted 
out  of  t[ie  lirnad.  AtToniliig  i-o  Riniliaiini  *  tiio  lmke«l  bi'Mid 
Ins  nn  avrrng-e  nf  0,^14  i>er  crrit  of  sli-oliol,'  Iiy  n«  mmns  nil  of 
genpratfri  l>y  tlio  yrasl  (nln»ut  I  por  (M.mt,  aivordiug  to  Snyder); 
is  ovapoi-atcd  and  part  is  prol>ably  ohHngvd  into  aoctic  acid.  The 
Tia  and  otlier  inirro>icopi«  plants  whit^h  a<H'onipnnied  tliH  y^ast 
litletia  took  th«ir  sliuro  of  tlia  proleiii  aud  carltohydratcw.  returning 
tat  in  the  form  of  tho  ohai-fu;t*ristic  acids  and  other  bodies  which 
r  produce.  Pai't  of  the  .starch  in  the  t^ru-st  haw  been  i-hanged  into 
IliD.aiid  tliat  ill  thocrumbhiis  he<-ume  jjolatinoua  or  partly  sohible. 
.  glutvti,  a;*  we  have  ceeii,  liaa  token  definite  shape.  Tliis  r«iilly 
krw  that  it  ha3  eoagiUatod  very  much  as  the  vthiUi  of  an  egg  docs  in 


STALE    BREAD. 

fretth  bread  ba»  a  cri.tp  unutt  which  breaks  witii  u  Mnap,  and  an 

iv  erunib  whi<^b  «pringn  Imek  into  »hape  aft*r  iK^iiig  presided  with 

bfingor.     Before  bread  i«  a  day  old,  however,  it*  Icxiurc  Ijart  i-hanged; 

pnist  has  beoonie  softer  and  tougher,  while  the  inside  senma  dry  and 

pibly,  tho  bread  is  "growing  Htalc/'us  we  say.    This  was  formerly 

Iposed  to  Iw  due  niinp!y  In  the  drying  of  the  bread,  but  as  the  loss 

lester  is  found  by  experiment  to  be  comiKiratively  slight,  wome  other 

Uanalion  is  necessary.     Various  explMimtions  have  Iwen  offered,  of 

Ich  the  mt)t*t  intere-sfing  srrniri  that  given  by  Unntroiix  in  the  work 

|t«dy  quoted.     Uo  tiiaintaiii';  that  tlic  apiiarent  dryiiet4«  in  due  to  a 

ptingof  Uio  moist  ui-e  from  the  crumb  to  tho  crust.    \Vhen  first  taken 

Uh'  oven  the  dry  crust  i-imiIh  ipiiekly,  but  the  nioi>it  erum)i  rntaitiH 

leat  much  longer.     An  gmdiially,  however,  its  temponiture  rulls  to 

of  die  surrounding  atmonphenv  it8  moisture  tends  to  di-itill  oul- 

bd,  leaving  a  etmipanitivcly  dry  ^^llnl^>  iind  nioi.st  ciiust.     roinmoti 

berieneu  showH  tlint  if  t^tiiK;  bread  it*  put  into  the  oven  for  a  few 

Butos  it  regains  .suuiething  of  iUi  fresh  coiisiBtcney — a  erisp  oruiHt 

,  moist  ctninib.     Thi«  faet  would  l»e  explained   by  the  revci"sc  of 

ifesifor  Bouti-oux's  proposition;  that  Is,  the  moisture  is  driven  baek 

D  tho  crumb.    Sueh  warmed-over  bread  liw^ks  the  elasticity  of  tho 

ab  loaf,  and  its  iitterior  crnnihles  as  easily  as  U-fore  it  was  reheated. 

18  is  supposed  to  be  because  the  starch  has  undergone  a  chemical 

loge,  the  nataro  of  which  is  not  yet  clearly  luiderstood.     Indeed, 

vholc  question  of  stalcness  is  one  a)>out  which  little  has  been  nbso- 

ly  proved. 

I  Krol1)ttr1(rn.     RmtinBcbwdi:.  IftTR,  p.SS2. 
0n  ttwt  oltier  hand,  Sny<1or  fniin<l  tlial  no ajipreciahlo  ainoiiiic  nf  ali^)hol  rt'inuinnd 
bn«da  after  baking.     (I',  t).  Dcpl.  Agr.,  OtLca  ol  Uxi>eninenl.  ftUk^iuueLVM.V.  ^t 
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IHFE&FECTIONS  AND  IHFUILITIES  IB  B2SA0. 

One  nf  the  most  coamton  aDi)  dangorous  faults  in  l^rcnil  i*  bn 
and  soggiiiftBH.  As  we  have  8een,  this  may  lio  L-atw^l  hy  the 
cbrap  lioiirK,  poor  in  glutori,  which  can  not  nltsorb  hII  tJie  n|l 
into  the  (lough,  or,  (o  state  it  in  another  way,  by  Lho  uao  of  tod 
water  in  proportioti  to  the  flftur;  by  too  little  or  by  trt«>  ixvor 
or  by  insiifficiont  knoading,  rising,  or  Iwking.  Ht-avy  brr-aii;* 
larly  ponaidcrcd  one  of  the  most  iii*iigc«tible  of  fondf!.  Whi'ii  t 
it  rails  itself  into  solid  lumps,  which  ^ivo  the  }«liva  luid  gartric 
very  little  chanw  to  work  upon  them. 

Occasionally  the  cnimb  of  fresh  hrciul  hreahw  when  rut,  iiud 
separating  cleanly  under  the  knife.  Afx-onting  to  Jago,' Ittn 
floui*,  iiot  sufficiently  fermented,  nwy  1h>  the  cait-se  of  thK  ■ 
dough  may  bare  lo!*t  its  tenacity  by  Iwing'  overworked. 

Another  conmion  fault  in  bread,  especially  in  boker'it  tim 
erumh  full  of  large,  irrBgidar  holen  instead  of  the  koikII.  ^tpii 
which  it  should  «how.  Theiw  mxtir  in  overkneadw!  ur  oiri 
dough,  or  if  tbi-y  are  found  ju.-'t  Ik'Iow  the  crust  (hey  metn  \k 
oven  WDM  too  but  and  that  tbo  crust  fonnod  before  the  carboft>i 
bud  tiiiit*hed  ox]>andiiig. 

Sometimes  bre«d  makers  arc  troubled  by  what  is  known  i"  "*l 
or  "  slimy  "  bread.  In  such  eases  brend  three  or  four  dajra  oMi 
on  n  light-brown  eolor  and  a  peenlinr  tAste  ami  odor.  GTAdtiill|l 
it  liecomes  stieky  nr  slimy  until  it  may  bo  pulled  inlostritig^ 
times  several  feet  in  length.  The  trouble  appenrs  to  l>e  caa-wll 
common  [mtato  biicillus  (/^«c(7/tM n>r*tnU-ricini rulijatu«). a rainiit** 
ism  which  finds  it«  way  into  the  materials  of  the  dough,  punrit" 
baking,  nnd,  gro^wing  in  the  bread.  eaiL«c!*  it  to  decompot*.  I 
mentM  nH-ently  made  at  th»  WiKimniiin  Kxperiment  .Station'  im 
the  tmeilli  enter  the  bread  with  the  yeast,  whtoh  in  Ojd  niMii; 
giil«l  WHS  It  variety  of  the  coiupreisKed  yiwsta  urdimirily  on  the  n 
It  wasalNopi-ovfd  that  the  Imt-jlli  will  survive  the  beat  of  bakioi 
oordingly.  if  yeastt;  arc  not  i-arofulty  mode  audi  trouble  nuj  i 
any  time.  Imt  especially  when  the  wctithvr  i.**  wanii  and  ftiWM 
the  growth  of  the  bacilli.  Tbo  tn'st  safegiuurds  arc  to  keepttj 
in  a  cool  plaice  and  to  bnkc  only  n^  niueh  as  oan  he  tH>nsumed  i 
day  or  two. 

Not  iufi-etjuently,  e^pcciall}''  in  damp  wettther,  mold  foniM 
outside,  or  even  in  tlie  insidit  of  bread.  Mold,  tike  y««»>t,  in  b 
plant  whose  spores  (or  weeds)  are  floating  alxiut  everywhere'  in 
ready  to  wttie  down  and  grow  wherever  Ihey  Bnd  a  moist, 
homo  for  thcmselvca.  The  l>cst  practical  way  to  proUx^t  bn,- 
them  is  to  keep  it  in  a  dT\ ,  «.w-XJLig;Q.V  W*., 
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t  iitl  those  fnull-*'  sopni  insifftiificitnt  mmptircd  t/i  that  dread  of 
;  Ifflkpis,  wHir  hr«>JLd.  ThU  U  diio  tt>  lactic,  or,  in  thr  worst  caso*. 
tync.  Bt'id  jfivrn  off  by  iinHoNirnhlp  liaotcria  in  thoir  gronih.  A 
le  arid  i--  not  iirrp.s.*Arily  harmful,  lu*  was  .senti  in  the  discussion  of 
ltd  nifldi-  with  Iciivrn  and  hurni;  hut  w)ii>n  Ihr  uridity  i»  very  pro- 
inccd  orc\"Oii  aoompanicd  by  putrofat-t'on  (developed  in  company 
Jl  butyrit^  acid)  then  ^aoniothni};  U  i-ndivally  wifing.  Possibly  the 
Bale  in  which  the  bread  was  made  werp  nottJioroujjhly  cleanetl  after 
rhst  lutinjr  and  i^omc  of  th(«  iindosii-Hhlo  tmi*terin  got  into  thn  dotigh 
on  them;  or  pcrliiipei  thv.  ye&st  contiilnifd  uii  iinduir  proportion  of 
iiSe  W-teria;  or,  if  the  lattiir  were  found  only  in  nornial  qviantitiivs, 
jvibly  t]ie  roast  itself  was  weak  and  wa.-*  iguickly  oxbau^tod.     Tlio 

rible  nuiy  bo  due  to  tlic  fact  that  the  dmiph  wa;«  allowed  to  stand 
long  uftf-r  mixing,  llii>  yv&sl  cfJiHi^d  working,  iind  tbr  dangerous 
kteria  whit-h  gniw  lipsl  in  thi-  preswnce  of  acetic  iwid.  siirh  ii.«  occurs 
&r  alroholir  f<>riii^ntatii>ri  has  rcmsi-d.  ha<l  gotten  the  upper  bund. 
pane  of  Uii-.*4('  tilings  are  at  fault,  the  undesimMe  Inu^teria  may  have 
pB  from  tho  flmir  itsttlf.  Such  casew  an"  fortunately  very  rarp,  and 
i.  baker  giiardii  against  all  the  other  dangrrf.  he  it  pretty  ^iire  to  make 
jMt  breud.  If  broad  grown  sour  witli  age  it  ha*'  probably  eaught 
I  uodosirablo  iHu^teria  from  the  air,  just  as  it  eatehes  mold.  Very 
wIt.  however,  bread  perfei-tly  «wei't  at  first  grow**  sour  liefore  the 
i^ria  in  the  air  have  hud  a  ehan(«  to  got  at  it.  The  only  [possible 
^lanation  for  thim  is  that  the  baeteria  have  managed  to  survive  tlie 
ting  and  are  growing  luxuriantly  in  undisputed  poasfission  of  the 
►^  things  in  the  bread. 

^Mides  these  acid-produeiugbflctoria,  various  others  occur  in  broad, 
atly  harmless,  liut  somo  of  them  v(?py  eurions  in  their  effects.  Most 
iking  among  these  is  the  Mh'rtAyjvetm  profliffiomt*,  ii  minute  organ  ism 
Sell  niakas  blood-red  spots  in  the  dough  Rnd  whow  pnwenco  gave 
fe  to  many  interesting  sii|)ers(ilions  during  Ihe  Middle  Ages. 
\»ide  from  the  adultcnnili*  mentioned  in  the  section  on  6our,  those 
W  commonly  met  with  in  hreadare  mineral  saltamixed  Into  the  dough  i 
f  the  purpose  of  pi-odudng  a  good-looking  loaf  from  poor  flour, 
um  i»  the  most  common  of  thyae.  It  lends  to  check  Ihu  action  of  the 
tstose  and  permits  a  weak  flour  to  absorb  more  water  than  usual.  It 
oimproves  thoeolorof  the  broad.  Many  reliable  baker*  use  it  under 
•  impression  that  it  does  good,  and  not  harm;  but  besides  producing 
iread  whose  nutritive  value  is  not  so  great  as  appearances  indicate, 
a  iH'lieved  to  be  really  injurious  to  the  dige.-(tini  .system,  and  must 
ntnkcd  as  an  objectionable  adulterant.  Alum  test)  arc  usually  made 
soaking  a  simiple  of  the  Husjtwted  bread  in  a  solution  of  tincture  of 
■w<mmI  and  ammonimn  eiirlH>iinte,  in  which  alum  l>etrays  itself  by  a 
tisli  color.  Copp<M-  sulphate  is  u.sed  to  produce  an  efi«vX.  svro^W!  \» 
jt  of  alum  in  bread,  hut  is  helieved  to  Iw  morvi  «\siug«T<jv».  \inn» 
riipmcticahy  the  f*uaw  influence  and  does  do  pattVcxiW  Wtto     "**" 
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96  is  reprehensible  only  because  it  gives  poor  bread  the  appeu 
f  good  bread. 

Soda  is  often  used  in  bread  to  prevent  souring,  andasitdoa 
tssen  the  value  ean  hardly  be  called  an  adulterant.  In  breads  t 
rom  special  floui-s  jHwr  in  gluten— oatmeal,  barley,  gU:. — sodaisa 
iry  in  the  production  of  a  sweet,  well-raised  loaf. 

KTTTRITITE  TALTTE  AHS  COST  OF  BHEAD. 

OOBCPABISON  OF  THE   COKPOSZTIOIT  OF   BXIEADS  AHD  OIHI 

FOODS. 

If  we  wish  to  know  which  of  several  foods  furnishes  the  most  if 
ourishment  for  the  least  cost,  we  must  know  not  only  the  actual  p 
nd  the  nutritive  ingredients  of  each,  but  also  their  relative  digf 
ility,  and  the  one  which  is  found  to  furnish  the  greatest  amoiu 
igestible  nutrients  for  a  given  sum  will  be  the  cheapest. 

To  show  the  difference  in  the  proportions  of  the  different  I 
igredients  in  various  foods,  it  may  be  well  to  compare  the  analvst 
read  and  other  foods  as  given  in  the  following  table: 

Compogition  o/varimu  food  malerialg,^ 


Nom- 

b«Eii( 
luiBly- 

Reriu«. 

WftWr. 

PnHtfln- 

F»L 

Gift* 

se&. 

- 

Prrrl. 

/Vr  d. 

ftrrt. 

AfA 

Pr<L    i 

6 

3IL9 

7  9 

4  T 

HI 

21 
1 

3S.V 

n>.a 

9.0 

.3 

Bl 

il.t| 

Tipnt  brt'Hd,  "Kliitcn*', 

0 

IT 

SO 

as.  7 

».3 

9.S 
K.9 

1.4 
l.S 
4.1 

alt 

tt.1 

k; 

'hi*«t  tfrv«<i  from  hlgli-sro^k  iwt- 

:u.9 

S.7 

If 

Ki 

Ib^^f^jWffUT^eWjU^UjttH^^^^^ 

■ 
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E*rom  various  dietary  standards  it  is  i-eckonod  tliat  the  average  man 
'"inotlei'ate  work  requires  about  0.28  lb.  of  protein  to  0.28  lb.  tif  fat 
3  0.99  lb,  of  carbohydrates  in  his  daily  food,  which  together  finnish 
3)0  calori&s  of  energy.  The  harder  he  works  the  more  food  he 
B  need.  Milk  contains  the  three  classes  of  nutrients,  but  not  in 
9  proper  proportion  for  adults  in  health.  The  large  quantities  of 
Ik  which  a  man  would  have  tu  drink  in  order  to  obtain  the  necessary 
LOUDtof  nourishment  make  it  inconvenient  for  exclusive  use.  Meats 
a  rich  in  protein.  Vegetables  are  especially  rich  in  carbohydrates. 
mui  contains  the  three  classes  of  nutrients  in  about  the  right  propor- 
si;  still  in  order  to  get  the  requisite  amount  of  protein  from  it  one 
•iild  have  to  take  more  carlnihydrates  than  is  otherwise  iieccssaiT. 
Bmust  not  be  supposed  that  it  is  impossible  to  live  without  the  three 
ases  of  foods  in  the  given  proportion.  The  poor  of  India  and  China 
f3  other  Eastern  countries  often  live  almost  entirely  on  cereals,  and 
we  become  so  accustomed  to  this  diet  that  they  refuse  to  change. 
«}■,  however,  secure  more  protein  than  is  ordinarily  supposed  by  the 
3  of  sauces,  vegetable  cheese,  etc.,  made  froni  legumes,  notabl}'  .soy 
»ns. ' 

lurning  to  the  bread  analyses,  we  see  that  wheat  bread  from  low- 
ade  flour,  wheat  bread  from  bakers'  flour,  and  rye-and- wheat  bread 
utain  the  largest  amount  of  protein;  corn  bread  and  wheat  rolls,  the 
»«t  fat;  and  wheat  rolls,  wheat  brciid  from  high-gnide  patent  flour, 
t3  wheat  bread  from  regular  patent  Hour,  the  most  carlwhydmtes. 
i«  amount  of  fat  would,  of  course,  vary  greatly  with  the  amount  of 
^rtening  added  in  making  the  bread,  and  the  examination  of  a  large 
mber  of  analyses  of  the  same  kind  of  Id'ead  has  shown  that  the 
hount  of  each  of  the  scvenil  nutrients  varies  in  the  same  .sort  of  bread 
t;hin  nither  wide  limits.  Judged  by  their  composition,  all  breads 
3  nutritious  foods,  and  too  great  stress  should  not  be  laid  on  the 
liations  in  comjiosition  t>c't.ween  the  different  kinds. 

DIOESTZBILZTY  OF  I>IFFEREIfT  KINCS  OF  BIUSAD. 

The  next  question  is,  Which  kind  of  bread  furnishes  the  greatest 
noun t  of  digestible  nutrients;  Unfortunately  no  experiments  have 
!cn  made  with  exactly  the  same  materials  as  those  represented  in 
lese  tables,  but  investigations  c<»nductcd  on  similar  lines  will  not  Ijo 
ithout  value  in  this  connection. 

Among  th(?  best  known  of  such  experiments  are  those  conducted  by 
eycr  and  Voit.  of  Munich,  about  tweiity-iive  years  ago.  Four  kinds 
■  bread  were  used:  (1)  Uye  lircad,  raised  with  a  leavening  pinvder; 
)  bread  made  from  a  niixtiite  of  rye  and  wheat  flours  and  raised  with 
last;  (3)  Hne  white  bread  niisfd  with  yeast,  and  (4)  coarse  wholc- 
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wheat,  biTsd,  whk-b  tlie  Germans  call  "pumpernickel."  rninwl 
yeant.  Tlif  third  of  these,  (ine  white  bread.  yJoHt-d  tJie  highwrt.  ]k^ 
wnli^c  i>f  iligcnLihIt?  inilrients.  next  ciinic  the  wheat  and  rro  i)rt-ad,tiM 
the  bread  raised  with  tbc  leavening;  powder.  Riidlai^ttbepimipernidul 
The  puniponiic'kol  m»ty  he  loft  out  of  account,  as  it  wa<  too  caim 
lo  b©  j'ustty  I'ODipsiri^d  with  wbol(!-whiwt  broiui  such  as  U  madeb 
UniU-d  State*.  The  fiiio  white  hi-wid  wa«the  lightRHtof  theocberti: 
iiBxt  to  it  stood  the  ryt*  and  wlii-nt.  hikI  IhsI  tbiil  ral-iwl  with  the 
der,  the  same  order  that  tbcy  took  with  n-gard  to  digi-stibijity. 
experiments  prove,  not  tfo  much  the  comparative  \-alue  of  diffffMl 
flours,  as  that  the  dig^estibility  of  bread  dcpeiiils  larKcly  upon  il^lijhl- 
IIP-**. 

ItetrtMit  inv^stipiUonH  condiicted  lit  the  Maine  Flxperiinent  Sutica' 
ihniw  liyhl  on  Ihe  question  of  t-ompfinilive  I'uhic  nf  vnridU*  V'ndi 
«f  brcnd.  Kx|M'rinn'nU  wen-  carried  on  with  m-vt-rul  siibjwl- iiili 
tlm  fnlltiwinj^  n^JtulUi: 


KhKlofliaaA. 


n«Mbcr 
nwnu. 


Whli^Armri  &Iodc 

Whit'.- I>r«i<l  «ln.  Miilk 

Cntiiuii  liniuJ  u-lUi  milk 

BMlM-wbMt  tifvAd  with  uOk 


KntrtooMdlRMad. 


PnMIn. 


ftrceal. 
81 

ni 

■a 


FM. 


TOT  K» 

«!  «<  • 

■I&2  tt.3 


•  Mahwfito.  Rpt.  urn.  p.  SR. 

The  figures  in  (he  last  i-olumn,  marked  "energy  utilized,"  ww» 
found  by  hurniujr  (in  a  bomb  iTalorlmcter)  the  et|uivalcnl  of  tJw  hw 
consimn^d  and  nteasuring  the  boat  given  off  thereby,  and  from  ibworf' 
culaling  thi!  hi>iil  whii-h  Ihe  aniounLdig^wu>d  tihould  ftiniiiJi.  Hr»U  in 
(hp  t'nerjfv  of  muscular  work,  voluntary  aud  involuntary,  mv  Iwl  li- 
ferent ini»uif«*Mialion-t  of  till"  same  force;  crjni«-'iiuenlly.iising'tbrpnjr»r 
factors,  we  may  appmxiraately  determine  the  raluc  uf  any  fww  «»' 
source  of  encrgj'  by  measuring  its  heat  of  combustion. 

From  K\m  tabic  we  infer  Ibat  white  bread  yipld"  the  hiphrtt  pexo^ 
ag«  of  digi'stible  nutrients;  next  eaiueti  entire  whwit  :iii»l  Im*  F**** 
bread.  (It  should  bu  stated  that  the  graliain  bread  u»ed  her*  w**  "'* 
the  unleavened  variety,  but  was  tnsdt*  with  yca.'st.)  Ki  •>*  •*  • 
expwied  the  wbolu-wheat  bix>ad:it  umdi-  from  .-arefully  prep«*d  H*"'^ 
proved  mui-h  more  digestible  than  the  cheap  pmuiicruii'k'''l  "*« '"  ^ 
German  ex]>erimentj*.  It  is  also  worth  noiieiiij:  Hint  Ibe  potiir  w» 
flour  piv|>ared  without  the  three  outer  layers  of  tin'  (.'rain  uiakflfl*  w« 
digestible  brwad  than  the  gntham  flour  «»onl«ining  the  whole  gMP- 

•JdBbi«Sta.»pi.  ISOS,  [ut97. 


of  itw  PTpprlni«*nr«  n»porto«l   m  this   tahio  w*»re  nisdt*  wil 
^(1  iitoiic;  liir  riwl.  wiUi  fimul  ami  milk.     Itiis  wiu^  Ih^itiummi  nuinj 
jnicd  to  a.  varind  diet  JiiKls  it  impossihlw  to  digest  or  even  to  entij 
"rgV  qiitintitiea  of  bread  alone.     How  much   inor<«  iioin-ii«hnii!iit  he 


Ains  frmii  Ihn  same  nmouiit  of  bread  lakvn  wilU  milk  may  bo  swn  by 

^miHiring  the  oxpori incuts  with  white  liread  alone  with  tliooe  with.j 

"hite  bread  and  milk.     In  i\n>  Munich  t-xpi-riim-iits  liic  nul>j«'i't  took 


•^1 
^=3n)iHiring  the  expori incuts  with  white  liread  alone  with  tliooe  with.^H 

.-^^ 

er  iitid  biitu-r  with  hi»  bread. 


Ill  lH)tb  csLsvs  thw  tiguresqiuttfd  wore  ^j 

ited  to  gi*e  the  nutrients  of  the  brwid  aJoDB.  ^M 

lie  amount  of  iirtiiul  iioui-i^hnii'^iit  which  il  jrivi-n  weight  of  brpnd  ^' 

"ill  furnish  i?  found  by  multiplying'  the  wei}»bb<of  its  itutntiv*^  injjru- 

Sent-s  by  their  pf^n.^nt^^'j*  of  digv-stibility.     Lot  us  take  the  number 

"^  hi-iit  HiiilK  or  <iilorit»s'  which  a  pmm  of  bre^d  will  give  off  when 

'^inu'd  11.4  the  iiiejisnri>  (»f  its  nutritiv**  inj^re^lient.-*.     From  the  tAblcSj 

ivcn  in  the  Maine  Station  Report  the.se  am  found  to  average: 

OlJOTl  19  per 

While  bprad 3:83 

tiralmm  Itreud S.6(l 

>jilin.-wht«t  Iwoad 9.W 

Multiplying  the-si!  by  the  pprcentage  of  energy  utilized  from  each 

niid.  w*"  find  that  1  gmni  vt  while  bread  eaten  atone  yielded  2.(Ji> 

Jorics.  cjitcii  wil.h  milk,  2.78  calorieji;  1  gram  of  graham  bread  yielded 

'.18  (glories  ami  I  gnuu  of  enti re- wheat  bread  y. 35  calories.     From 

lii>  point  of  view  whit«  bread  U  tttill  the  nio»t  advanta^^eouB.     The 

^liief  argmuent  for  the  entire  whpat  and  gniham  flours  is  that  they 

irnish  larger  amount*  of  protein,  ihir  kind  of  food  in  which  bread  i» 

lost  laekiiig.     Let  us  suo  what  tJiew  Maine  uxperinientK  my  i>f  thit*. 

Vom  them  we  calculate  that  1  gram  of  average  white  bnwd  i-onlains 

lO.08<i  gram  of  protein,  graham  bread  O.OSS  gmiu,  and  entire -wheat 

I  bread  o.USl!  gram.     Multiplying  these  by  the  percentages  of  digettti- 

ViHty  of  protein,  I  gram  of  white  bread  with  milk  will  fiirniah  0,076 

grwrii  of  dige-'^tibk'  protein,  while  the  «imo  weights  of  graham  and 

ontin>-wheiit  breiul  will  furnish,  rcspcetively,  0.064  ami  0.074  groin. 

TliiLf  wc  see  that  evi^n   in   regard  to  the  iinKtiint  of  protein   digested, 

while  bn'ud  i:*  .still  the  uiotst  valuable;  next  i-uiiiei>  entire  wheat  and 

blHt  graham  bread. 

Ajs  regurds  ihn  claim  thtittlie  brsn-coii(iiining  flours  furnish  valuable 
roiueral  matt^^rA  and  fat^.  it  .should  be  stated  that  nf-  yet  no  cxp«:-riin6nt$ 
have  been  made  to  tet^t  the  diget^tibility  of  these  substance?),  and  until 
that  is  done  nothing  po4itive  can  bo  gaid  ou  either  side.  Too  much 
stress  should  not  Ix;  bid  on  the  im|Mirtaut!0  of  the  oxtra  amount  of  < 
phosphates  and  other  ash  constituenUi  of  bran.  Fine  6our  also  con- 
taiiiH  the.se  some  constituents  and  it  U  not  unlikely  that  they  are  more 

'A  oalorip  rGprescnls  the  Amount  of  heal  oeceaaary  to  raise  a  kllosramot  wtiise ; 
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ailablc  than  i»  the  bnin.  oven  if  finely  ground.  Those  su 
I!  of  uii(loiil>tt'(l  vuliie,  but  there  w  little  experiiuontal  data 
e  amount  of  different  a«li  constituents  neces-swry  for  niaintaii 
dy  in  health.  It  is  doubtless  safe  to  say  that  the  ordioar 
;t  of  children  and  adults  furnishes  an  abundaucc  of  niineni] 
le  coarser  floura,  with  the  particles  of  bi-an,  often  increase  t 
iltic  action  of  the  intestine  and  thus  tend  to  prevent  cona 
icy  may  at  times  otherwise  aid  digestion,  hence  for  persons 
a  laxative,  bread  made  from  such  flouw  may  often  Ije  pn 
white  flour,  but  for  a  healthy  person  its  claim  of  superio 
very  questionable.  Certainly  no  plea  can  be  made  for  then 
ound  of  economy,  for  entire-wheat  and  graham  flours  cost  mr 
lite  flour. 

The  coarse  flour  used  in  the  German  bread  called  pumpe 
sts  less,  but  it  is  doubtful  whether  a  cent"ij  worth  of  it  funii 
uch  nourishment  as  a  cent's  worth  of  white  flour.  The  corap 
gestibility  of  the  ^■arious  grades  of  white  flour  wa-s  recently  i 
,ted  in  Minnesota'  and  it  wiis  found  that  the  difference  betffi 
aountsof  digestible  nutrients  furni^licd  by  breads  madefntm 
ller  process  and  bakers'  flours  was  very  slight.  L'nforti 
ere  are  no  statistics  at  hand  from  wliieh  to  compute  the  comp 
st  of  the  digestible  nutrients  in  rye,  corn,  and  other  breai 
irmau  investigations  recently  inado  in  reference  to  army  brw 
nclusions  are  drawn  that  if  complete  digestion  of  the  nutri 
e  bread  is  the  main  object  the  cheaper  grades  of  white  floun 
ost  economical,  but  that  if  low  cost  is  also  an  object,  a  mix 
e  and  wliite  flour  is  ti)  be  recommended. 
Statements  of  a  popular  nature  are  frequently  met  with 
iwholesomeness  of  hot  bread.     The  fact  that  bread  is  hot  has 
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ind  to  ghow  tlml  Imkt^rti  in  llnK»i  MK^Liuib*  set  thnir  prit-tw  by  the 

Btl1ni<l<*miiiii^  of  ihf  UrowJ.    Thus  in  Now  Ili'uii.-iwii'k,  wbi-n- tifty 

K»  wry  riiiuk',  llic  Itrviul  rtmUiiiiii};  tiw  higln-^tl  aiiiuutit  uf  riutt'i- 

1(1  that  i-ontainiiig  the  lovrogt  won"  sold  at  oxaclly  the  samo  [irice 

^ouiwi,  4.1  cenUi.     In  New  Jersey  it  sppeaixtl  that  thw  iHrgvr  tin.' 

«l\\f  higher  tiic  cost  per  pound  tended  to  ri»r'.  Thf  uvt'iTip-  cost 
|cud  »oi-ms  to  vui'y  in  diffcivnt  lucnlitlra;  thuii^  while  Ok'  irivi'jsti- 
(It*  jiittt  reffrnnl  to  wen:  l)eiii}r  ciirrUii  i>n  it  uvi!ra;;i^tl  fitjiii  t<  to 
itti  li  )}ouiid  ill  Middlctowii.  Conn.,  from  3.S  to  i.\.>  in  dilloivnt 

ill  Nt'w  JfrsHV,  and  3.75  in  Pittshurjf. 

Iipti  ihi'wdliiig  prifi'  of  hn-iid  iiiid  the  crwit  of  its  iiirrr,>clii>ni*i  nre 

liwrtnl  the  rt'siiltM  iirv  .still  iiiori>  strikiii;^.      In  two  ■•xixTinii'nlM 

in  New  Jt-nify  it  vnm  found  that  two  lou  of  hrnad  iiiwlt*  from 

ariatt*  i-oMtiny,  rcapivtivflv,  t^.iS  and  $2.51!  wrn^  sold  for  !^5.w!  und 

.01^     This  nrprt'svnta  n  protit  of  lUi.!i  prr  i-*;nl  uver  Um  co.-^t  of  Uie 

trials,  or,  to  put  it  in  dollars  aud  cents,  the  baker  received  $216.50 

bread  whoso  niiiti'riaU  euht  him  |>  100.     In  Pittsburjj;  the  nvorago 

in  pvii'c  over  the  origiiml  cost  wu^  110  pLT  cviit.     Kvi-ii  siib- 

stiog  from  thii*  the  co»t  of  labor,  rent,  fuel,  ote.,  the  protlts  of  tUv 

er  an?  so  high  that,  to  quoto  from  the  Pitt«bui"g  it'port,  ""  It  would 

that  ill  the  rase  of  very  inmr  families     •     *     *     un  tiuportuiit 

cuniary  saving  would  i-esult  if  hri:ad  was  madi;  at  hoint*.    To  the 

Eiii  ordinan*  circuinHtanccs  it  miL<t  always  be  nioiv  n  qikrstiou  of 
'eiiienci-  and  tatiU*  than  of  ciMt.  In  .-ihoi'L,  cai'li  family  <'an  ]wst 
rniint'  for  itiwU  whether  it  Is  desinilili*  to  pay  the  linker  for  the 
iKMibte  of  making  the  bread  and  delivering  it.  or  whether  the  l»l>i>r  of 
JBJdng  and  tli«  extra  fuel  for  baking  can  best  be  provided  at  home." 

r^SrnaU  of  Rome  kind  or  other  have  always  matle  an  impttrtant  item" 
F  biiniHn  fixxl,  and  of  iJI  the  fnniis  in  whieh  they  have  l)ci'n  used 
tead  ha*  proved  the  ma-^t  satisfactory.  Iw^cause  the  most  digestible 
ad  apjK'tizing,  To  prei»ire  the  grain  for  bread  mnkiiiL'  it  i-*  usually 
«an.Sied,  cru.shed.  and  sifted  into  a  fine,  soft  powder  which  we  call 
mU'  Among  ^'ariou^i  flours  the  preference  should  of  course  hf^  gWeu 
>  the  one  whic^h  yields  the  morit  nutritious  loaf  for  the  least  money. 
The  nutritive  vahie  of  bi-ead  dep*mds  not  oaly  on  its  elii'iuicjil  com. 
JMltion,  but  also  on  its  digestibility,  and  digBstibility,  iu  its  turu, 
(M?pis  to  depend  largely  on  tlie  lightness  of  the  Umt.  It  is  the  gluten 
n  »  flour  which  give.s  it  the  power  of  stretching  mid  rising  as  tlie  gas 
toiu  the  yejust  expands  within  it,  and  benec  of  making  a  light  loaf. 
tyo,  Ijarley.  and  oats  have  less  gluten  than  wheat,  and  mi»ize  has 
ipuc,  and  therefore  wheat,  despite  it«  higher  cost,  yields  tlie  luoat 

'U.&.I>epLAi[r..Ot!lce<>f  Ex|)criinen1  Station8BiiIa.3fl  and&S. 
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nutrioiviit  fur  a  given  sum.  It  U  |>ossible.  that  of  diex'sHo' 
whtiU  flour  those  contHiiiinjr  part  of  the  bran — entire  wbrsla 
floiin4— fmiiUb  the  bt>dy  with  more  miueral  uiattcm  Oma 
Hour,  but  tboy  probably  do  not  yield  more  <lif:^stib)e  pml 
for  H  tinio  Hupportcd.  It  »t»eraa  safe  to  say  thot,  il^  far 
know,  for  a  ^Ivfn  aiiiuunt  of  money  n'bite  flimr  yii>lds  (br  i 
noiiriiibmciil  with  thi^  variotut  food  in^vdii^nls  in  thn  iivM  p| 

Th»  niUing  ur  K>iiv»niiig  of  bread  is  iL«u»lly  brought  itlxxit 
yiaixi  doii'Khip  in  il.  Tfansc  niiniiU-  phint;*  fpcd  upon  « 
dou^b  uiid  in  their  grf>wth  ^ve  olT  uhroUol  und  rarUm 
which  latter,  expanding  with  the  heat,  forces  its  way  tbrou|^ 
and  thus  lightens  it.  In  order  to  gi\'e  the  youst  a  better 
work,  the  dough  is  iisiiaity  *'  set  to  rise"  for  some  buurs  \telat 
into  the  oven.  There  are  many  methods  of  growinir  yptt.<tt 
in  the  bakery,  but  the  compressed  yeasts  now  in  the  niarkt 
^ve  equally  good  results  with  so  much  less  labor  that,  their 
United  States  at  least,  is  becoming'  practically  utiivL-r^ail. 

The  lightness  and  sweetne^  of  bread  depend  as  murb  <i 
in  which  it  w  mndo  atton  tlio  muteriaU  iitied.    The  greati^t 
be  used  in  prepitrJng  and  baking  thv.  dough  and  in  cooking 
ing  the  linished  breiul.     Hntvy,  Indly  niiwd  bivad  is  a  very 
food,  and  unforliinali-ly  vi^ry  conunon.  an*!  prolmbiy  moiT 
has  been  t-au^ul  by'  it  tlian  by  all  olhor  badly  cooked  foods. 

As  comiNireil  witti  mont  tncHt^  and  vcgetnblcA.  brew!  ba.<4 
no  wiistc  and  is  very  completely  digested.  It  id  too  {xxir  iii 
be  fittingly  used  alone,  but  when  need  with  due  quautitv 
foods  it  is  invuluable,  and  well  d&gervea  its  title  of  "  the 
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rinirixft  liMt  of  ihn  Fimiii'm'  Hullctirui  a^-Mlii)i1f  funlMdhtitirin,  »hnwiiig 

,  tiUo.  wwl  Hiw  in  juigiw  iif  iwli,     L'opiiw  will   Iw  wiit  lo  any  a4i(in>m 

Son  lo  i^DUttiTy.  Repre8eitLBlivc«,  Riid  Itcla^'alea  in  (.*<Mi^raf»,  nr  lo  th«  ^(H*n>- 

riculiurtr,  WaihiD^Ion,  I).  C.     The  iiitadng  nuuibera  tntrv  beun  <Iiti<xiii- 
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LETTER  OF  TRANSMITTAL 


TJ.  S.  Depahtment  op  Agbicdltuke, 

Office  of  Expeeiment  Stations, 
Washington^  D.  C,  November  15, 1000. 

3ih:  I  have  the  honor  to  transmit  herewith  an  article  on  beans, 
■8,  and  other  legumes  as  food,  prepared  by  Mrs.  Mary  Hinman 
d,  in  accordance  with  instructions  given  by  the  Director  of  this 
Ice. 

&.  number  of  popular  bulletins  have  been  published  by  this  Depart- 
Dt  in  the  past,  summarizing  the  available  information  on  different 
^  materials  which  enter  largely  into  the  diet  of  most  families, 
e  present  article  is  similar  in  scope  to  those  publislied  earlier. 
B.  Abel  has  made  an  extensive  study  of  the  literature  of  the  sub- 
b,  and  has  also  embodied  the  results  gained  by  practical  experience 
I.  many  experiments,  some  of  which  were  undertaken  especially  in 
Jiection  with  the  present  work.  The  relatively  small  number  of 
uiite  investigations  on  the  comparative  value  of  different  legumi- 
Ls  vegetables,  and  the  lack  of  data  regarding  the  effects  of  different 
:i2iods  of  cooking,  upon  digestibility  and  similar  topics  emphasizes 

need  of  more  laiowledge. 
"Mi.  preparing  this  revision  of  the  bulletin  some  results  of  investiga- 
fcs,  which  have  appeared  since  it  was  first  issued,  have  been  added. 
>«me  of  the  illustrations  used  are  from  original  drawings,  others 
adapted  from  Vilmorin-Andrieux's  "  Vegetable  Garden,"  and 
Br  well-known  works. 

t  is  believed  that  this  article  is  a  useful  summary  of  available 
3'rmation  on  the  subject,  and  its  publication  as  a  Farmers'  Bulletin 
berefore  recommended. 

Respectfully,  A.  C.  True, 

Director. 
3jon.  James  Wilson, 

Secretary  of  Agrusvltwre. 
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BEANS.  PEAS.  AND  OTHER  LEGUMES  AS  FOOD. 


UTTROSUCTIOV. 

Tlie  won!  Icgrime  is  iised  hy  botiuiists  to  denote  the  onc-cellpd  two 
ilvud  seed  ptid*  coutaiuiiig  one  or  more  aeedjs  borne  by  pIunLs  of  the 
otAiiical  order  Leguntinotw.  The  most  common  reprcseotatiTcs  of 
bb  family  which  arc  u^d  ts  food  are  the  various  kinds  of  beans  nnd 
leas.  In  commoii  uKag<*  tlie  Lerui  iu  applied  to  tho  plants  themselves, 
faich  are  lience  culled  legimiiaous  plmots  or  legumes.  The  term 
nilfic  is  also  somclimes  appli<^d  to  this  class  of  plants.  The  papilio- 
laccons  or  bnttftrfly-shaiwd  flowers  and  the  pendent  pods  of  the  ]>ea 
nd  bean  are  familiar  in  ercry  garden,  while  the  ripened  eeeds  of  the 
,  bean,  lentil,  and  t^^nnut  arc  amonj;  the  standard  food  sttiffs 
ffercd  in  our  marteta.  Taking  Ihe  world  over,  the  legumes  are,  next 
0  the  cereals,  tlie  most  valuable  and  the  most  exten&ively  used  among 
egrtable  foods.  Tho  seeds  are  eaten  green,  either  alone  or  with  the 
K>d,  as  in  tlic  ca^  of  strlug  or  snap  b(.>uiis  and  edible  jjoddcd  peas,  and 
Iso  in  lite  fully  ripened  state,  as  split  pea,  dried  bean,  lentil,  and  {lea- 
nt. Mu5t  species  of  the  pea  and  bean  haTo  been  greatly  improved 
J  the  gardcnt^rs'  art. 

QEOOSAPHICAL  SISTIUBUTIOH. 

RcpreaentBtiTcs  of  tlie  legume  family  arc  found  in  all  climates  and 
ountries,.  The  jiea  and  bean  gx-ovi  rapidly,  Ihroo  to  four  mouths 
oing  sufficient  to  bring  most  varieties  to  tnutiu-ity,  aud  consequently 
boy  can  Iv.  grown  in  tlie  short  sumnierii  of  far  northern  lands,  the 
ica,  the  motet  hardy  of  lliem,  «l  lejist  aa  far  an  r»7°  north  latitude; 

d,  as  tliey  alHO  stand  high  temperatures,  tliey  are  all  lai-gely  culti- 

ted  in  tropical  and  subtropical  rc^ioDS.  The  pea  is  the  favorite 
^nac  of  middle  ajid  northern  Em-ope,  while  in  the  Metlitemiiicnn 

iiintries  the  bean  is  ^rown  more  generally  tliun  tlut  pea.  In  nearly 
ill  sections  of  our  own  country  both  the  pea  and  boon  are  grown 
xtmsJvely,  and  arc  even  exported.  Peanuts  of  a  superior  quality 
re  cultivated  in  our  Sotifhom  States.  So  fur  as  can  be  leai-ned,  the 
cnti!  is  at  present  grown  in  tbis  country  only  to  a  small  extent  in  the 

athwcstem  portion  of  tlie  United  States. 
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TEE  BEAS. 

Tliifl  valuable  lepiiine  is  known  to  have  been  cultivated  by 
Kg,vpti&n»,  the  Greeks,  and  the  Romans.     Tlie  Koman^s  n?ed  tl»e  ! 
buiu  {Vt/yia  faba)  in  voting  and  in  ccrtijin  cerenmniots     Karly 
fl^rs  to  the  Western  Continent  speak  of  X^Aaa  and  pe&s  as  being  < 
t!viite<l  by  thfl  Indians  in  difforent  parts  of  North  and  .South  AmLTJ^ 
and  we  knon-  that  tho  Algonqnins  had  one  and  ix>rhaps  Ltvo  varie 

o(  polt!  U'luiK.  The  Intl 
iiamv  fur  thu  bean 
"  to  wind  alwiit," 
plain,  in  ICtH,  de-criUs 
|diin(ing  of  what  ba 
the  '■  Itriiz-iliiiii  Ik'sh 
the  region  of  the  Kotine 
He  *3iTR  it  grew  A  to  6 
high  and  wudud  around 
com.  It  is  certain  tjiat 
fore  IGOO  A.  D.  beans 
cidtivHtwl  aK  far  north 
Ute  Su  Lawrenc*,  and 
were  reoognixud  by  Irai 
ers  as  •*  proinir  to  the 
try."  fieaii  flour  is 
of  as  Id  vm  among  the 
tivs.  Reans  are  now  widn  _ 
d!sirit)iit<^,  one  or  niorv  vi> 
rii;ties  being  p-wvm  in  all 
tempcmtc,  tropical, 
^ubtropLeal  countries. 
The  main  xpwies  of 
are  briefly  diKcuswd  bcloi 


.tT 


SKOAD  OB  VnNT>BOS.  BBAX 
(Vlcia  fsbft). 


This  is  tiw  ""  bran  of 
liiry,"  or  (hut  whieh  was 
Fia  I.-BM«larWl(id««-U«a.  ]\,^i    i:iiUiv«ted.       Thic 

(fig.  I)  gron-5  erect,  about  2)  feet  high,  has  u  square.  rcddtBh  «t«^ 
and  the  leavw^  aro  niadu  up  of  oval  leaflet;*.     Tht?  imkIk  an'  hni 
thicker  at  the  end,  and  generally  CTirvwl  and  jieiident,  Ofmcaini 
thicki^Ji,  hidging  sveSs.     Several   Tarieties  are  grown   in   Eui 
both  for  fodder  and  for  human  ftwid.  but  it  doe.s  not  continue  na  Ifl 
ill  bearing  as  other  beans.    It  in  mid  to  be  more  geueraUy  caton 
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poor  Umn  by  the  woultfiy,  but,  hs  it  h.is  n  diHtinct  and  ngreo> 
Bavor  of  itj>  owd^  quit«  different  from  the  kiilnej  bean^  it  should 
I9itt«r  known  among  us.  It  is  gathered  nhen  full  grown^  hut 
3M*,  as  it  is  then  be-st  HhvohmI.  Tho  Broad  M'indsor  is  {>crhiip.s  ttuk. 
tacnown  of  tho  cultivated  varieties  but  it  is  less  successfully  gi-owm . 
|m  Uiut«d  States  tlian  in  Europe,  the  elimate  being  apparently 
Sted  to  it>*  Ijest  development.  It  is  imported  to  some  e«tent  in 
for  varieties  grown  here. 

ZIDKSY  BEAN  (Phattcoliu  TnlKoris). 

species,  with  its  numerous  varieties,  compnsei^  all  beans  ordi- 
^used  among  as  except  the  Lima  bean.  It  in  a  nmtive  of  a  warm 
, probably  of  South  America, 
intrmluced  into  Europe  in 
iSDtli  century.  It  was  not 
to  the  ancients.  It  hna  isince 
verj'  important,  chiefly  be- 
fB  Tarietiea  of  it  arc  easily  pro* 
ed  by  the  gardener  and  the  qual- 
,.thns  improved  by  cultivation, 
is  called  tho  "  ke<el  "*  in  papil- 
)ua  flowers  is  somewhat  re- 
^in  ihu  kidney  benn  and  with 
til  is  si>ii*ally  coiled.  Cross 
ition  with  ditTeratit  varieties 
uid  to  he  easily  brought  about 
ia  naturally  a  chmber,  but  dwarf 
ietic$  have  been  developed  which 
call  bu-sli  beans,  which  are  wsed 
h  as  struig  or  buap  beajiii  and  as 
sd  beans-  Tim  bean  gi-ows  rap- 
ff  flowering  and  acetUug  early.  It 
t  largo,  rough  leaves,  made  up  of 

ee  leaflets,  and  the  butterfly-shaped  blo«Konis,  in  clusters  of  fror 
>  to  eight,  start  at  the  asils  of  tho  leaves.  The  po<l.<;  and  sccdg 
variously  shaped  and  colored.  Tho  kidney  beans  may  b«  divide 
1  two  groups — tough  podded  and  edible  podded  (fig.  2),  there 
ng  h(jth  bush  and  pole  varieties  of  each  group.  .\  great  uimiber 
varieties  have  been  developed,  each  locality  having  its  own  favor- 
I,  and  the  tendency  of  growers  to  rename  standanl  varieties  or 
ee  whicli  have  developed  only  unimportant  differences  tendH  to 
fuse  the  nomenclature.  The  many  "  wax  ^  iwans  belong  to  this 
cies.  Most  of  the  "  =*IielI  "  l>eni!^  whicli  aiv  eaten  befoiv  fully  rip< 
of  the  pole  varieties.    The  prejudice  against  beans  that  grow  darl 
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in  cookinjT  is  unfortunate,  since  mauy  of  Cheut  are  of  fine  i 
full  flavored. 

UM&.  BEAV  CPhju>«nlas  Imutu*}. 

Tliis  beau  is  of  South  Ammcan  origin,  a  tall  climber,  1 
very  flat,  broad  pod,  with  short,  flatsecd»,  alighrJy  kidnrr-slu 
of  ihti  lialvcs  nearly  ulwaya  larger  thou  tin-  uUicx  and 

Qutcd  {Bg.  3). 
hiian  is  of  rxcBlImrt 
and   a    fiivoHl»  feb 
boUi  grveii  and 
ciallv  in  ihr  Uiiiu 
Tbcrc  Is  aI»o  a  mil 
aty  uf  buihy  habil 

SCABJLST  RTmvZB 

In*  tnallffliwia 

I'his  s))ecj<!s, 
nn  ornunvntai  din 
seldom  used  ns  foe 
United  Slates,  is  > 
ably  u^  for  llist 
in  Europe,  esfta 
England,  mmv  nn 
ing  often  preferreJ 
string  and  green  shell  beans  to  the  kidney  bpon.  Thpy  ans, ! 
inferior  to  other  boans  when  dry.  It  seenis  stranpu  that  ih 
Fomo  clirnbpr,  of  rigomus  and  rapid  fiTowlb.  sbi 
ktiiMvn  as  n  food  plant.  It  is  used  while  young  and  li 
of  string  bean.    It  bears  better  if  the  growing  points  arr  pin 

FB.IJOLE  (PhaaBOltB^ip.). 

Another  si>eciiw  which  should  be  noted  as  being  of  loeiil  n 
general  iinporlanco  is  the  fnjnlo  {PhaseoluM  spp.)  of  Menn 
SouUivvestcrn  Terrltorios,  n  Mimll,  fl:it  Iwan  frequently  of 
braivii  or  light  tnn  color.  Viirioiis  oOirx  <'olors  arc  aUo  fou 
next  to  niftlze.  tlic  siiiplu  fwKt  in  iho^t  rrfiiolu'.  Tt  is  lar^dy 
as  A  ^I'con  or  .snup  Ix^n.  Kither  tTei^n  ur  dry  it  in  un  aim 
food  with  the  Jtoxicans  or  imtivo^  of  .Spimish-Indinn  d(»*c« 

It  would  soiMii  thai  the  dry  frijolo  might  well  Iks  u«pd  fnrtj 
Sevenil  varii'tir-'  that  linvo  boon  tried  nru  verj*  good  both  in 
as  a  V(!j!ctable. 


rto.  a^Una  bauL 
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OOWFBA  (Vtgua  caCjong). 

cowpea  (fip.  4)  bclongy  to  the  bejiii  faiiiil 

I  **  of  the  Soutlwrn  Slates.  There  are  severul  varietios^tho  *'  red  ** 
V**  bliick  ■"  varieties,  the  round  "  lady  "  peas,  the  large  **  bliick-ejo  " 
I"  piirplccyft,'*  and  the  variousiy  mottled  nnd  speckled  "  whip- 
irwill "'  ixuis,  besides  many  others.     There  arc  both  trailing  and 

'  b  varieties.  The  plant  bears  a  leaf  with  three  leaflets  and  long 
fe  gT>>n'ing  in  pnin*  on  a  long  Ktcm.    The  co«'i>ea  has  been  grovm 

•  at  least  one  hundred 
fl    fifty    years    in    our 

'ntheni  State?,  the  seed 
g  iK-en  brought  from 
or  China.  It  is 
n  Imtli  tLs  a  forage 
it  and  for  biuticn  food, 
mainly  as  a  ftrtilizer 
the  soil  (gi'oen  ina- 
i).  Considerable cjuan- 
of  the  cowpea  are 
nicd  during  the  sea- 
being  gathered  when 
|)ods  begin  to  change 
ler  and  Iwforc  they  Iw- 
tte  dry.  For  winter  use 
B  dry  peas  ai«  cooked 

*  othttr  drie<I  beans  and 
ro  fl  vt^ry  agreeable 
lor. 

rhe  cowpea  rKiuires  a 
tger  season  than  thekid- 
f  bean  nnd  will  seldom, 
ever,  mature  in  the  cli< 
ito  of  New  England, 
tt  as  a  dry  bean  it  might 

II  be  introduced  into 
r  northern  inarkcl^  on 
K»unt  of  its  distinctive  and  agmeable  flavor. 


\\ 


H 
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SOT  BEAir  (Glycine  hi»|>iaa)  AKD  ITS  PBEPASATIOm. 

p  The  »oy  l)ean  (fig.  5)  Is  an  en-ct  annual  plant,  with  branching 
lir^'  stems  trifoiialc,  more  or  less  hairy  leaves,  nillicr  inainspicnous 
Ue  lilac  or  violet  colored  flowers,  and  broad  two  to  five  seeded 
Ma  corcr»),  tike  the  slem«  with  stiff  reddish  hairs.  The  seeds  vary 
[  color  &om  whitish  and  yellowish  to  green,  brown,  and  blad: ;  and 
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in  fihape  from  spherical  to  elliptical  and  more  or  less  oocii[; 
The  plaiit  may  reach  n  height  of  -i  fei't  or  more. 

This  Icgiiiiiitioiis  platjt,  probably  native  iit  CUijia,  is  tlie  most] 
tiuit  tegunie  of  China  and  Japan.    Its  remarkably  higU  percent 
pit>ttiin  (84  i)cr  cent)  nnd  fnt  (17  pr.r  cent)  atlrnct^d  the  nUt 
Kurnpeans  tioniu  hvcuty-fire  years  ago.    Sincu  that  tiino  it 
cultivated  to  some  extent,  both  in  Europe  and  America,  chit 
forage  nnd  soiling  crop.   In  the  Orient  this  bean  and  the  rario 
pnxlucts  made  from  it  arc  &o  largely  consumed  that  it  is  perhi 


rio.  0. — S/yj  bean- 
most  impotiQDt  food  plnnt  next  to  rice.    The  soy  beau  w 
s  small  oxtont  boiled  like  other  beans,  but  in  Cliina  ai-.d  Jap 
elaborated  into  a  viiriety  of  products,  all  of  which  have  a  bi| 
ceutage  of  proteiji,  and  when  twtcn  in  connection  with  (he  sta| 
ric*.  whiv^h  13  so  dcficipiit  in  that  constituent,  helps  to  nuko 
balanced  dietary.    Soniu  one  of  these  proihicts  is  eaten  nl 
erery  meal  and  by  riclt  and  poor  alike.  e?peciolly  in  tho  int 
thoia  oountriee,  whero  sco  food  is  not  obtainabla.    One  of 


]t  of  these  preparations  is  shoyu,  and  it  is  the  only  one  tl 
be«n  introflucetl  to  any  ONtcnt  into  other  countries,  where  it 

as  M>y  KiU(«.     To  nmke  it,  a  ntixturu  of  the  o(M>ke(l  Iwans  wit 
tml  nheat  flour  ami  salt  is  feniiented  for  some  y«»rs  in  caslcs  wH 
nal  fi'niu!nt.     The  result  is  a  tliick  brown  liquid  having  n  pun-" 
it  and  agrpcaWe  ta.-'tc. 
lere  are  iil^n  serrral  varieties  of  bean  choose  or  simitar  produut^fl 
.<3e  from  this  legume  which  are  very  important  foods.    These  are 
t-<o,  mJFO,  and  tofu.    Natto  is  made  from  soy  beans  that  have  been 
Lied  for  several  houre  until  very  soft,  small  portions  of  the  still  hot 
.3-^-;  beiii^  thL*n  wrapped  securely  in  bundles  of  straw  and  plaoej  in 
«?a(ed,  tiglitly  rlosed  cellar  for  twenty-four  hours.    Bacteria,  prob- 
»1.^  from  the  air  or  the  straw,  work  in  the  mass,  producing  an  agix'O'^l 
►!.<>  rhang(^  in  its  taste.    Mi?o  is  »  feniient«xl  proiluct  made  from  soy 
.na  rubl>ed  to  a  pai^c  with  barley  and  ^It. 

i^or  tofu,  the  soy  bcnn,  after  soaking  and  cnishing,  is  boiled  in  coa- 

;<M'abIc  water  and  filtered  through  cloth.    To  tho  resulting  milky 

i  *i  -J  per  ceot  of  concentratrd  soa  brine  is  added,  which,  probably  by 

c-tue  of  the  calcium  and  magmwium  salb*  present,  precipitates  the 

a  nt  casscin,  which  is  then  pn-sscd  into  little  snow-white  tablets.    It  is 

a. do  fredi  every  day.    Tofu  is  soniutiuie.'?  cooked  in  peanut  oil  before 

is  eaten.    In  natto  and  miso  the  action  of  minute  organisms  plan's 

important  part.    In  tofu  there  is  no  such  action.    The  comi 

-oti  of  a  number  of  these  pniducts  is  as  follows: 

Tablk  1. — CompoMitton  of  food  products  made  from  my  beans. 
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^.ASI^AB  BEAK  (DoUchoslablab)  AN1>  OTKEB.  TTIfCOlCHOlir  TASISTIES. 

There  are  several  kinds  of  beans  which,  though  articles  of  diet  in 

Oriental  countries,  nre  u»ed  only  lo  a  limited  extent  in  the  United 

States,  usually  by  Chinese  or  other  rci^idents  of  foreign  birtti  or 

extraction.    Lablab  beans  {Dolichos  lahlab)  ;  asparagus  bean  {Doli' 

chos  ticftquipedalis) ,  and  mungo  bean    (Phnn'olus  ■mvngo)^  may  be 

mentioned.    The  green  pods  of  the  asparagus  bvan  (fig.  6)  are  largely 

uaed  as  a  snap  bean.    The  pods  are  long,  containing  10  to  16  seeds, 

coore  slender  than  string  beans,  and  slightly  ridgetl  along  the  middle 

of  the  two  valves.    Under  the  niime  of  "  tou  kok ''  this  vegetable  is 

cultivated  by  tlie  Chines  in  some  regions  of  California,  and  is  said  to 
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bo  ffmlinj?  favor  with  the  white  residents,  bcing^  consddendl 

variviy  of  >*\wp  iK-an. 

■LOauaX  BEAN  {OrutonuislUtjiu}. 

Thetx:  ih  atUl  another  b«an  nhich  itiny  be  satd  to  be  amoc 
food  products  siuce  the  pod  is  regtilnrly  found  in  a  driedi 
confiwlioacr's  stands  and  sold  midcr  the  nuiiio  of  St.  Jo 
It  is  the  carob  or  locust  bean  {Ceratonia  tiUgua),  grown  on  tbeti 
of  the  MeditcrmncaQ  Sea  us  food  for  cattle.  It  is  also caioi toil 
sidcrable  extent  by  the  poonT  jH'upli?.  The  ripe  seed:}  arasuraq 
by  a  sweet  niurilaginotis  pulp  of  agrocable  flavor.    Wbra 


, --   — „ -  ,...  ^.^....     Similarly,  po 

,    Is  of  the  so-called  honey  locust  (GUdittrhii  trfacant 
eaten  to  n  limitod  c:ctent  in  this  country. 


^  jiUgar  content  in  as  higii  ns  .^0  ppr  cent. 


J 

horn 


THZ  PEA. 

The  pea  vras  originally  from  a  more  northern  clime  tl 
bean,  and  it  has  pnibnbly  been  ciiltivftind    froiu    vntv 
flUhough  it  does  not  sin-ni  to  h;ire  Iwen  known  to  (Iw 
Romans.    It  appeared  in  Kiimix!  in  the  Middle  Ages,  bu( 
citltivBtod  in  England  even  in  the  time  of  Elisabeth.     ' 
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brotif^ht  from  Holland  and  were  accounted  '*fit 
tbi-y  atunn  hu  far  aod  cost  tio  dear. "    from  the  nurket ' 
I  f^rilea^r's  pctiDi  of  viuw^iIk!  pea  im  tbu  ruu^t  important  of  the  le$;uiues. 
iln  tills  country  and  in  Europe  grreat  rjiiantities  are  consumed  in  the 
Igtwn  or  unripe  »tute,  aiid  in  Europe  the  dried  or  "spUt"  pea  la  aa,, 
[lai:geiy  itMiHJ  na  thti  dry  bc&n;  with  us  it  is  less  popular. 

FIBXjO  pea  (Pteuia  Krvcnse). 

rbo  li«M  pea,  also  kuoivn  iti  oomo  legion^  as  tho  Canadian  field  pea, 
many  varieties.  Often  tho  blossoma  aro  colored  and  the  seeds 
iDore  or  lews  Kp«>U«d  with  brown.  The  Bold  pea  is  most  commonly 
gruwD  (or  foddur,  altbuuffb  some  varieties  are  often  eaten  as  a-  table 
Vegetable.  Wbeu  two-ibirds  grown  tbe  seed 
id  delicate  uud  wull  davured,  and  the  field  pea 
has  tbe  udvanta{^  of  a  loiter  season  than  the 
gardtMi  pva.  Larf^o  quantities  of  the  dry  ecod. 
■:  %rc  uecd  in  tbe  umnufacture  of  split  peas. 

OABDEK  PBA  (PUumiktiTani). 

"Hie  garden  pea  (tig.  7)  has  many  varieties, 
f  1>ui  they  are  kept  onlj  by  great  care,  as  th^ 

uly  i"evert  to  the  original  tii-pe.  The  ciil- 
itod  pea  h&h  alender,  hollow  stems  bearing 
compound  leaves  and  terminating  in  tca<lriU 
which  attach  to  any  near  olijoet.  The  llow- 
ers,  geuoralty  white,  are  proiluued  in  tho 
axiU  of  tbe  ]eavej<  and  are  folloired  by  pods 
containing  a  number  of  grtmiM-cds  which  are 
ligbt  green  when  unripe  and  green  or  white 
when  rii>e. 

The  garden  pea  is  divided  into  tou|^  pod- 
ded or  ttbelling  fyeaui,  tbe  only  kind  in  general 
ti&e  in  this  country,  and  the  edible  {>uddcd  or 
£Ugar  pL'u^.  Uotb  kind^  may  in>  tall^  dwarf, 
and  Imlf  dwarf. 

Sbvlling  (Kos  ara  I^^in  divided  into  the  smooth  or  round  seed' 
tho  wrinkled  Uind-s.     >{any  varictieeof  both  linvc  bnen devetopedl 
the  gardener.    There  is  indeed  a  useless  multiplication  of  uanies 
and  varieties. 

Tlip  edihie-potldod  peas  (fig.  S)  dc^jcrvo  to  bu  beUiir  known  among 
taa.  Many  varieties  are  sncces-ii fully  cultivatud  in  Europe,  but  lii-ro 
as  yet  they  aru  grown  chiefly  by  amateurs  and  are  hardly  in  the  ma 
IccL     Tbe  seed  is  furnished,  however,  by  mo.st  TbU  pi-ji  li 

«  vury  tender  pod,  tbe  oi-diuary  parcbmuat-lii.^  ..:..;;;  '»• 
izi 


rio.  >.— Oartsn  pm. 
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attenuiitetl.    The  pod  is  thicker  and  more  flw^y  thnn  the  pod  of  i 
shelling  pea.     It  is  gathered  nhen  Iha  pejl  it^  ju^l  forminf;  nsd 
pod  and  all.  exactly  Like  string  bcaos.    Some  varieties  tested 
found  to  be  excellent  in  flavor  and  texture. 

CKIOK-FKA  OB  OXtAX  (CSoerarietiniun). 

A  shelling  pea,  pmctically  unknown  hpre,  is  tlie  cluck-pea  (t'i 
arietimim.  the  gurbanzos  of  Spnnish  cookery,  or  the  pram  of  I: 
I       It  is  largely  cultivated  in  southern  Europe,  in  Spanisli  Ameriouw 
[  .  many   parts   of  ihe 

^^^^^  \     u  /  eapcdtHly     DriUsb 

^^^^^  1    vLj^Jt  vhonce  it  is  exported.    It 

^^^^  "8  f^i^EOPS^'^  *^   "   ^^^^    upri«;ht   plnnl 

^H  -'^^^fJllarK  '*tt-  covered    witli    hairs    icd 

^1  '•^A^HH  ^W^^    jf\  bearing  iiiflatrd  pods  ron- 

^H  ^^"^J^VM^^^^       B    D  taining    n    fen-    cttriotalr 

^^         klCV-M^V^^^^.  ^  *P    wfo        shaped    tseedfl;      tiie    twn 
I  ^J^^W^^^^H^X^^  7l\        '**  distinctly     mufail 

I  X      "^jt^rJa/    I   \r  Jj  y*  I  1  \        '^"'^    '''*'    germinal    {xnot 

^^L  W^wjfhKi.'iy\\    Ml       ^^^^   prominent. 

^^  If  ^^^kI ''^  I  Q  i  I  1  'Hiese    p<«s    are   cAtn 

I  ^V^      v^^\v73^ijt.-lE!M|  I  \      "i™'y       roosted,        TWi 

Xj-v  t  ..  i.j'-'~<  MtKMhl  1         roasted  pea  fvemA  to  h*« 

l»een  much  in  «**  in  Hfr 
man  times,  the  phimn 
friati  cieerin  emjileti, 
"buyer  of  roasted  ~ 
peas,"  meaning  in  coni 
sation  -d  poor  fellow. 

THE  LEirriL  (Lens 
e^ciilen  la). 

The  lentil  (fig.  ») 

ktorII      br.siic-hin'r 

with       delicate       pca-l 

leaves.     Tho   small   whin 

flowers  grooving  in  pairs  are  followed  by  flat  pods,  eacli  (»Dlaiiiing 

two  very  flat  round  a^ds,  convex  on  IkiHi  sidrei    Unlike  (hp  pea  ; 

bean,  ibo  leniil  is  eaton  only  when  fully  ripe.    Tho  brown  or  redv 

lentil  is  smaller  than  the  yellow,  but  of  more  dclicato  flavor. 

The  lentil  is  one  of  (he  mo^  ancient  of  food  plants,  pmbablv 
of  the  first  to  be  brought  under  cultivation  by  man.     It  has 
121 
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from  enrly  times  In  Asia  nnd  in  the  Moditcrranean  countries.' 

The  rwliliiA  Egypliiui  I«jitU  probably  furnislicd  the  "red  poLUgu 

of  Khbu.  In  EuTDpo  thiti  Icgunio  is  fur  less  grown  llian  the  pea  audi 
,  partly  Ix-tausu  its  yie\t\  of  seed  and  straw  in  less;  therefore  the' 
:el  iti  partially  .supplied  fruin  E^'pt.    The  lentil,  according;  to 

analysis,  is  one  of  the  most  nutritious  of  nit  tlie  )i>ginncs,  but  'tis  flavor  j 

is  pronounced  and  to  .simo  pcnioiis  not  »»  agreeable  hk  Unit  of  the  pctj 

and    beau.      It    has  suaie- 

tune!i  been  cliiinied  that  in- 

dif2f>iion']inil  nlhi^r  bud  uf- 

fect>*  followed  theenttngof 

lenlits,  but  this  impression 

is  known  in  some  cases  to 

be  trnccAblo  to  the  use  of 

certain    poisonous   vetclieR. 

whoso  whhI  mtirh  ren>nihleK 

lite  lentil.     Tlier«  is  every 

reason  In  consider  Iho  len- 
til a  M-hole3oni«  ftiod.  Un- 
til  reoiTt  Vtiini  tht  Ivntil 

was    little    known    in    the 

United    States,    but    with 

tlio  trrowtli  of  tlie  foreign 

populution     its     use     hs9 

Ftx^ndily     increased.       Tlie 

lentils  found   in  our  mar* 

kets  are  nil  imported,  but 

the  culture  of  this  legume 

with     European    soe<ls     is 

being  tried  in  the  south> 

western  United  Slntes  and 

elsewhere.  Tlu're  is  al- 
ready grown  in  Nbw  Mr.x- 

ico  and  Arizona,  as  well  as 

in  Alcxico.  a  small  vnriety 

of  lentil,  the  fwed  of  which 

■wnHdmibtlessbrau{»ht  frnm Spainccnturiwiigoby  the imcestopsof  the 

present  niixeil  race  living  tliere.     The  sandy  Boil  of  modpnil<>  forlility 

leems  adapteil  to  it;  it  has  become  acclimated,  is  hardy  and  prolilk. 

THE  PEAfiTJT  (ArunhiA  hypoKictt). 

The  peanut  (fig.  10)  is  so  diffcrejit  in  appearance  from  t,hr  bean  nnd 
j>ca  and  is  put  to  <^ch  different  uses  that  it  is  fieMom  thuuirhL  nf  as  a 
jegumu,  but  a  study  of  the  growing  plant  iuini<-diiit 

SI  B1— Ball.  1S1— II S 
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Tescanblance.    Hrni  wc  see  Uie  fnmp  stni^glin^,  more  cir 
BODiial,  with  chuructcrisUc  loaves,  nnd  \hv  butterfly-shaped  bk 
whose  ovaTy  develope  into  r  smA  pod.     Thfi  manner  of  firmwth  fraa 
this  point  is  vary  jteculinr;  as  the  flower  villiurs  tlie  stalk  or  qu^of 


'>V'*: 


»rfr 


the  ovary  rapidly  Ilmi^Ik'iis  aud  pushes  into  the  ^rroiiml.  «o  (hfll 
pod  h  matured  W'lwnfh  the  surfKce,  but  if  the  spilu;  is  piw^nted  fpjB 
Uuing  this  it  Hoon  witheis.    Othpr  nniiie!>  for  this  plant  arc  the  curih- 
nut.  pnxiiid  nut.  ground  [wil.  fnwjiMT.  nnd  pitidnr.     AVhi'n?  (he  pi^uiol 
origiimlly  gren  is  unccrraiii.     It  is  no\r  widfly  dtKtriliiitcd  in  tmjua^ 
nnd  ^'ubtropical  ommtrjea,  Africa  and  our  own  Southern  States 
during  most  of  the  crop, 

HUTEITITE  VAMIE  OF  TffE  tISGTrjtES. 

Tli«  different  feinds  nf  le^imes  are  so  siniiUr  in  tlwir  g^neml  rhsr 
Jujter,  niitrilivp  constituents,  and  digostibilily  that  in  tlu*^  H'-t    ■* 
they  may  Vw  ireHteil  togniher.    Kvnn  in  an  immaturs  Btaiu,  as  ^ 
peas  mid  Wiias  they  are,  aa  regards  comiH>>ilion,  oqual  or  suiM-rior  in 
nutritive  value  to  other  proon  vcgctab]ci^,  and  the  ri[K!Ccd  s^-etl 
by  analyas  a  very  remarkable  n>ntrast  to  most  of  the  matured 
laUln  foods,  as  the  potato  and  other  tubi<rs.  and  even   to   the 
cexi-als,  as  wheat.    This  superiority  lies  in  ihn  large  amount  of  nit 
^11  in  Ifac  fomi  of  protein  that  thejr  contain. 
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oompnrison  of  soma  of  the  more  common  fr^sli  and  dried  lag:uinM 
with  ulbvr  iood  nuCcriiils  is  .«bo^vn  in  thu  following  Ublc : 

'ABtx  X. — OompotUlon  of  freak  ai>4  4rM  t^ffumet  compared  vJtA  that  uf  olHtr 

fooda. 
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Fresh  siring  beans,  sugar  pwiK,  and  tJieJIed  pea-s,  like  other  fresh, 

fmicculeiit  vi'sx'ljiblcs,  trontajti  considumble  water,  which,  willi  tlioinate- 

ils  di^aolvcd  in  it,  furiiia  th«  ptaiii  juice.     Tbi:y  M>muwbat  n^icin- 

le  cabbage  in  pcrcpntogo  composition.    F^^sh  fJiolle4l  bcune,  peas, 

fftnd  cnwp»>ji.t  contrtin  a  fairly  largo  amount  of  prot^'in  or  nitpogenoua 

iiiilt^rial,  Ilio  nutrient  which  wrvAS  to  build  and  n>pujr  body  tissue  ns 

II  as  to  ftimiKli  enerj^y.     They  al-w  contain  considorahio  carbohy- 

Mrntcs  and  small  nmoiints  of  fat,  both  thc'-f!  citiwsi's  of  nutrients  .serr- 

|illg  to  aipply  the  body  with  energy.     The  amonnt  of  ash  or  mineral 

itt4;r  in  tiie  lugumes  variea  in  amount    It  doiibtlc^}  sorros  the  same 

>urpoee  in  the  body  as  niinei-nl  maltor  found  in  other  food  mnterials. 

oannod  logum(>s,  nhich  aro  simply  cookiKl  foods  str>ritiz<(d  and 

it  in  SDch  a  way  that  thoy  can  not  ferment,  reueinble  in  coiiiposilJUD 

ftho  samo  materials  uncooked.     The  dried  Icfnimw  contain  *" 

;  though  to  tiie  eye  Ihey  ticcin  to  be  pcrfoctly  dry.     Tlu^ 
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Ugo  of  piYit<>ln,  iu  thin  rotjpect  KurpasF^'  >  _'    '     >^tbor 
cumiiioiilv  used  us  fuod,  such  as  wheaL     Tliey  a]>i>i  mnttl 

an  regards  protein  and  total  nutritiTB  value,  must  of  the  Icgutna 
tainiiig  carbt>lij,'drat«a  iu  place  of  tho  fat  found  in  animal  fi 
tlwugh  the  ptt)j>ortion  of  ^t  may  Ijo  higli,  as  sho'xvTi  by  the  soy 
with  17  p«r  cent,  and  the  peanut,  with  about  40  per  centi  or  evwn 
However,  the  relative  proportion  of  fat  and  carboIiydrattM  \a 
may  vary  u-ithin  ralber  n-ido  limitfi,  Einc«  these  food  coostttiNBli 
serve  tho  £ftmc  purpoee  in  tho  body,  although  tho  fats  yield  tvo  ui 
one-fourth  times  as  much  energy'  por  pound  as  carUihyilrities. 

Th«  fat"  uf  beans  when  cxtrnctcd  in  a  light  yellow  oil  reaeniblbc 
.  olivo  oil  in  api>earance,  which  solidifies  readily  at  a  low  tcrnpents* 
and  becomes  liquid  again  on  narnun£.  The  fut  of  other  hgiiiM 
would  doubtless  be  more  or  less  b-imilar  in  its  prop^-rttr^  Soy-faM 
oil  iu  axtiiictcd  and  finds  important  uses  io  China  and  Japan,  Fcmt 
oil  is  extracted  in  lai^  quantities  and  is  an  important  commstid. 
product.     It  is  apolccn  of  on  page  35. 

The  carbohydrate  group  in  beans,  and  doubtless  in  other  I^Bms 
ako,  is  in  general  made  up  of  t^arcb,  sugar,  and  crude  fiber.     '• 
worthy  of  note  that  soy  beans  when  well  ripened  contain  lit: 
any  Filnrch  and  on  thi»  account  they  hnve  been  Tcrommonded  for  (te 
uso  of  diabetics.    Tlie  ash  of  li-guma^  contains  siinitnr  mineral  ooi- 
(^tituunta  to  those  of  otlier  plants.     It  haa  lieen  fuiintl  thai  both  irni 
and  potassium  art-  specially  abundant  in.  bean  ash,  one  mithnrirv 
ing  tliat  about  80  i>er  cent  of  the  iisli  of  beans  is  potaauum  pbttipbaia 

^^HI'^in>Ie  foods  ni-c  uourly  all  rich  in  starch  and  otht^  caxi«ili.T* 
drates,  which  supply  an  abundance  of  carbon  to  the  system;  but  Uft 
contain,  in  general,  comparatively  HtUo  nitrogen,  an  elentcot  llMiii 
of  (ir^it  imiK>rtanr4>  in  a.  dietary.  Thi'it'fot'e,  the  vary  large  perceBMfl 
of  this  constituent  found  in  tlie  legumes  constitutva  for  uf:  llt«ir  i^ptad 

'     interest,  and  the  true  nature  of  tlie  compounds  iit  which  this  nitro^ 

I     exists  is  also  uf  the  utmost  im]X>rtancc. 

Most  of  tlie  nitrogen  found  in  the  j>ea,  bean,  and  lentil  is  in  a  f<im 
very  useful  m  food.  It  was  aiUe<I  by  I^ebig  *'  iiUut  caflDio."  <■ 
BccDunt  of  its  gonoml  resemblance  to  the  casein  of  milk.  AHh^**l^ 
ila  action  as  a  food  is  similar  to  tho  nitrogenous  matter  of  other  vap> 
tables,  it  U  markodly  different  in  some  of  its  charnrtoriKticn  from,  fir 
instance,  the  glutnn  of  grains.  IVa  and  bean  flour  will  not  forai  > 
dough  with  water  and  can  not  be  used  alone  for  mnlnng  porons  bmi 

'Bt^an  oil  1.4  i:iu<)<.'  ni<  of  iIk'  trlfflj^corlds  ot  fatty  ficttU,  nlul  CQataitn 
arable  igaanUtlm  ol  lecVthla  Kud.  fju\vtein. 
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SiaSSlIBHITY  OF  THE  BEAIT,  PBA,  ANI>  ISVTIL. 

Jiid^d  by  Uur  clipniical  imalvKis  almir,  \vc;  i^liuuld  f^ive  logiiines  tlie 
Very  hight?ftt  pliice  atnonf;  foods,  cnntaining,  as  the}'  du,  muru  protein 
than  tb^^  twst  riiLs  of  iiicHt,  and  in  soitic  cju^c^  a  largo  porcuiiUgc  of 
^t,  bpsidp-s  n  considrrablp  nmoiint.  of  slarrli.  Pound  for  poiiml,  tliey 
would  tUns  \k--  muro  vuluablis  Ihan  nxsnt  or  uur  bust  cuifnls.  Furiy 
years  ago  they  wore  announced  by  Sloleschott  ns  "  true  ti'casurc 
houses  for  (he  renewing  of  mip  Itlocid,*'  Iw'ing  lynml  in  tbi-ir  nlburncii 
content  "  pi-as  to  ^-ual,  [man^  to  lloyh  of  doves,  \YhUe  lentils  left  evciry 
kind  of  moat  far  behind." 

EsjJtTiments  on  men  and  animals  noon  uiadc  it  evident,  however, 
Uiat  the  true  value  of  a  food  does  not  dci>cnd  alone  on  the  contained 
nutrients,  but  also  on  the  ense  and  completeness  with  which  the  sys- 
t«m  iitili7«'s  Iht'st!  imlrienty,  sincG.  (o  ii'^  tlvo  old  iidagf,  "  Man  lives 
not  by  what  he  c-uts,  biil  by  xvliul.  Ik*  digests."  Volt  i»inted  out  a* 
early  as  18C9  that  vt^etnble  foods  hi  general  xvere  less  completely 
digeNii-d  than  animal  foods,  for  tlireo  reasons: 

(1)  As  generally  pi-cpapcdand  uwd,  the  nutrients  of  vegetable  fooda 
arc  inclosed  in  cells  composed  of  cellulose  or  woody  fiber,  \rhich  is 
more  or  Ioks  hard  and  greutly  intiTfen's  with  (hoir  nbwirpUon. 

(2)  Vpgctab!n  ftMnl  is  pronc>  (n  fcruipntnlion  in  the  liitr-Ktines,  lhu8 
incrrnsing  the  ppristallic  movements  and,  if  l.irgo  iimoiinls  are  eaten, 
hastening  the  fooil  onward  bpfore  there  has  been  sufficient  time  for 
the  nb'joption  of  iU  contained  nulrients. 

(3)  Tlic  cellulose  pre%nt  nets  S9  a  locnl  irritant  and  producer  tbo 
same  effect. 

PRACTICAL  EXPERIENCE. 

Practical  experience,  renchlng  tp  nncient  tiineM,  testifier  that  bejins, 
peas,  and  lentils  are  "  hearty  food."    To  quote  the  physician  Galen, 
**  they  are  harder  to  digewt  than  other  foods  and  givp  bnd  drenms." 
There  is  a  general  opinion  that  M-hih:  they  are  suitable  for  robust 
people  leading  an  active,  outdoor  life,  indispensable  to  the  <H)ldier'a 
outfit  and  to  the  If^rging  cnntp,  welpomcd  by  (he  hunter  and  woods- 
man, and  a  nueesairy  pnrt  of  the  fiHxl  of  tho  hard-working  poor,  they 
are,  on  the  other  hand,  unsuitable  for  [leople  lending  a  sedentary  life, 
and  are  genenilly  to  I>e  avoidpd  by  the  invalid  niid  convalpscpnl. ' 
Such  persons  often  complain  of  distress  after  eating  Ivans,  es|>eci«l]y 
if  the  skin-s  have  not  been  removed,  and  of  a  disagreeable  evolution* 
oi  gas  in  the  intestines,  te^ifying,  as  it  does,  to  the  fennenlnbtljtv  of] 
this  class  of  vegetables.    These  foods  are,  thei-efore,  called ''  indigent- 1 
ible,"  by  which  is  meant  in  common  speech  (hat  they  give  distress  orj 
that  we  arc  unpleamntly  conscious  of  the  digestive  process.     These 
symptoms,  howover,  do  not  in  general  indicate  anytliing  as  to  the 
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extent  to  which  the  contained  nulrients  of  a  food  are  ahsorbed 

usp<\  in  tlie  s^-sleai.     When  eateii  in  reasonable  amouiil  by  jxTSonsi 
liealLh,  it  is  doubtful  if  they  give  rise  to  uiipleasiint  symptoms 
no  Ijtid  results  Attend  their  use  is  fihonvn  by  tb«  important  phce  li 
have  held  in  the  diet  since  cnrly  times. 

LABORATORV  BXPSBnTEarTS.  • 

Hoffman  fed  a  tn^n  bread,  katile,  and  iwtatoc^  satficient  for 
full  nourisluncjic  and  found  tbat  47  por  cent  of  the  coittAined 
left  tho  system  unusnl.    Of  meat  containing  th«  same  amount  of 
t<ln,  oniy  17.7  per  cent  was  unabsorbed  l>y  t!m  same  person. 

Woroecbiloff,  in  comparing  the  digestibility  of  IcuUb  irith 
found  that  from  two  to  three  timet  as  much  of  the  protein  of  tlto  i 
was  utilized  in  the  ^'stoni  as  of  the  Icgumis 

A  very  careful  study  was  made  by  Stribnpoll  of  the  extent  of  tW' 
digcKtibility  of  legume!!.  Accnrtling  lo  Ihe  results  it  -would  wcu  In 
ilepenJ  Inrgely  on  the  fonn  in  which  (Iiey  are  eaten.  AATiejj  he  li* 
if.'iO  grama  (about  three-fifths  of  a  jmiind)  of  beana  cooked  as  tliejr 
ordinarily  arc.  wliolo  and  without  removing  the  skints  40  iter  cent  nif 
ihe  contained  protein  was  unabsorbed.  or  four  limes  as  much  as  in  tJ» 
ca.se  of  meat.  On  the.  other  hand,  when  he  used  '"  I^'guminowninclil." 
a  pn>p:ireil  food  consisting  chiefly  of  lentil  flour,  only  8.2  per  txiil  of 
ihe  contained  protein  was  unabsorbed.  This  equals  tJje  avermgr 
digestibility  of  meat.  As  pointed  out  by  other  worker*,  this  is,  how- 
ever, not  Q  fair  sliowing.  since  in  order  to  cat  enough  of  thi-s  It 
flour  to  even  partially  meet  Ihe  conditions  of  the  experiment  be 
obliged  to  make  it  up  into  t-aki^s  with  milk,  eggs,  and  butter,  and 
oxteril  lo  which  the  nulrienta  of  the  legume  wen'  alisorU'd  was,  dwB 
less,  much  increased  by  the  presence  of  stimulating  animal  foods. 

Knhuer.  one  of  iho  later  observers  In  th)»  Geld,  fuimd  a  man 
Was  able  to  eat  for  a  few  days  cnougii  cooked  dnetl  Hplit  itras  fat 
l.I  pounds)  to  fully  no4iri^t  him  without  help  from  other  kindsj 
ftKKl,  peas  being  selected  becau.<te  lie  liked  them  better  than  iKAnsn 
lentih^  Evcu  with  this  liit^  quantity  only  17  per  cent  of  the 
laiocd  protein  waa  unubjorlNHt.  It  may  be  said  that  this  robii^  tnJi' 
vidual  does  not  reprc^vnt  Utu  norttiul  fcediT.  but  tht;  aim  in  this  cast 
is  lo  show  a  comparison  between  this  am)  other  foods.  The  smxxk  tniii 
failed  to  use  in  the  sj'Stam  11  per  cent  of  tho  contained  protein  of, 
macaroni. 

In  isome  experiments  recently  reported  by  Richter  tho  digvelil 
of  peas  was  studied.    Tim  peas  were  cooked  until  soft  and  then 
passed  through  a  sieve,  some  COO  grams  of  the  puree  being  pat 

day.     Wh(-n  rooked  in  distilled  water  the  coefficients  of  digisl 

were;  Dry  matter  D2.0,  protein  fiS.6,  fat  87.6,  and  ash  81.1  per  tnak 
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cooked  in  liard  vratcr  (he  coefficients  were:  Dry  maUrr  f^l.l, 
>tein  »3.4,  fat  6&.y,  and  asli  &!.»  p«r  ceiU.  A*  wiU  be  socn.  the  pciiB 
in  distilled  wntcr  wiiro  the  more  thoroiighlv  digested.  It  was 
so  noted  thiit  llie  pens  coohed  in  distilled  ivii(i?r  enured  less  digc«<Uvo 
urbancc  thatt  thotte  cooked  in  hnrd  water, 
digestion  cxpcrimentii  made  nt  llie  MtnneH^la  r*^xpcrimeiil  Sta- 
by  Snyder  baked  lieans  formed  a  consideralile  part  of  the  diet  of 
Ithy  men  entraged  in  fairly  severe  musciiUr  work.  The  Wans 
d  been  soaked  in  soda  and  water  to  remove  the  fifctns  and  were 
ke<l  in  the  iisinil  way,  biitt<.-r  bfing  added.  The  mw  beans  xiscti 
d  {tructii'nily  th^;  cuniiMsiliua  iiidii.-aled  \iy  the  avL-n)<r(t  fi^iii'L'S  in 
lo  tablu  on  i>ag«  17.  Tb«  cooked  beans  naturally  contained  much 
ore  water  (gome  70  per  cent)  and  fat  (from  3  (o  10  pvr  cujii)  than 
raw  iH-ans.  AVIk-u  eaten  with  bi'ead  and  milk  it  wa>  fiiiind  lliat 
■n  avfrage  91  per  cent  of  the  dry*  mntlcr.  80  \kv  cent  of  the  ])i-ot«in» 
per  cent  of  the  fai,  and  UO  per  cent  of  the  vnrbohydra(ei<  of  the 
ftJced  beans  tvci-e  digc-st<'d.  Wlion  enton  witli  a  du>t  fiinuHhinj;  n>n- 
dembly  more  fat  ^^omewliat  liiglx-r  values  were  obtained.  It  was 
Oted  that  the  cnrlMthydnites  wcri^  mure  digc^liblf  (h:in  any  of  the 
liier  niitrienUN  Tlie  protein  was  more  viirinblc  (lian  Hit;  other  <x>n- 
titnents  in  dig?.-7tihility<  ranging  in  difTercnt  Ut^s  from  72  to  87 
r  cent. 

Considering  the  experiments  as  n  whole,  it  is  evident  thnt  the  beans 
ere  quite  thoroughly  dig«<sted.  It  is  undoubtedly  (rue  tliat  did'orent 
ndividital-s  vary  in  regard  to  tlieir  ability  lo  digest  iN'jkns,  but  it 
mil  fair  to  txmcliid^  that  whiui  pn>|iurly  <»Hnbincd  witli  othrr  foods 
hiBy  !jlK)uld  not  be  considcrxxi  indigestible.  As  pointed  out  by 
Dyder.  benns  are  slow  of  diy:e«lion  and  rctpiire  more  intc-stinal  work 
;ian  many  foods,  but  when  properly  coiubint-d  witli  oiht-r  materials, 
that  they  form  a  fjtir  part  of  the  ration,  (he  work  of  digestion  is 
nore  evenly  di^tributc<l  tlinn  when  they  are  nsed  nloue  or  in  \'erv 
argi:  aniounls.  In  usijig  beans  in  th«  dietnry  they  are  frequeiiUy 
ten  in  exi-essi^'e  quantitiett  at  irregular  intervals  rather  than  in 
reasnnable  amounts  combined  wilji  otlier  fotMls  as  ii  regidnr  i>srt  of 
he  rnlion.  It  ^t-ms  fair  to  conehidc  that  when  ns«d  in  tht.-  diet  in  a 
nsonublo  way  do  diiBcuIty  is  experienced  in  digesting  beans. 

FLATOLEMOE. 

It  ia  ft  matter  of  common  experience  that  after  eating  leginiws  lit 

ny  <iuftiility  there  occurs  what  ia  known  as  (Intulence  or  the  formation 

Df  gt»,  larguly  methun,  in  tlie  intestines.     This  is  not  cuntined  to 

people  of  delicate  digestion,  although  it  is  to  them  more  distn-seiiig, 

tor  does  it  seem  to  hnw  anythin^r  to  do  with  the  extent  tn  which  the 

tnutriciits  of  the  food  uro  used  in  the  system.    KxperiiiH-nts  wiiJi  aiil- 
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laJs  iD(lic4t«  that  tho  formation  of  mcUuin  i»  '-  < ^  i ^a  to 

Stioii  on  KirlKihydrattfS  iti  Lhu  iiitt?>litie!i.    HiiUi  i>  whodi 

go  well  the  largr>  amount  of  pvaa  above  cited  complained  very 
this  (iLsagreeable  accompaniment.  In  Indin.  Lite  mungg  bl 
litglily  esteemed  «nd  is  eiilrn  l>.v  the  ricli  and  by  sick  penpli 
alwA}^  "  Vi-ith  0.  seasoning  of  asiifclidiL  to  prcront  flalnlenrn." 
A\'h(.'ii  K^ans  are  soaked  in  soda  and  water  and  p  ■  '  '  Mo 
the  sUilis  Kome  of  the  germ  is  oJbo  removed.     Tii-  i  lu 

advanced  (hat  the  skins  and  germs  arc  the  parts  uf  tJie  ixtm 
ai*e  the  most  fermentable  and  proihioe  gaseous  produet.'i  during 
tion.  Snyder,  who  has  made  a  ruiinbcr  uf  studii-s  wilh  betn 
Bider?  thai  Ireatmeni  witli  a  smalt  amount  of  &odn  and  salt  in  ( 
ie  an  advantage  since  it  hinders  the  formation  uf  pi-'^* 

DIGESTZBIUTT  IK  MODEBATB  QOABTTITIKB,'' 

The  digestibility  of  legumes  is  thought  to  bo  Inrfrcly  &  qi 
preparuliou  and  umoinit  eaton,  an  indicnicd   alw>vn.     Pro' 
pared  and  eaten  in  moderate  tjuantitieK,  peas,  lieans,  and 
not  bo  called  indigestible  in  the  ordinarj-  wnse  of  il 
entire  removal  of  ihe  skin  by  sieving  is  to  I>c  rccom 
case  of  persons  with  whom  (hey  seem  to  disagree. 

As  to  (he  extent  of  the  digpstihility  of  the  cnntnined  ny(rtcnt 
eaten  with  the  above  restrictions,  they  arc  probably  as  woll 
thoec  of  other  vegetable  fuodu,  Inil  lo<«  m  than  Uiu  nulricnu  a 
It  sliould  he  rt'inembered  that  a  due  amount  uf  tionali^orb 
rcftiM*  matter  is  necessary  in  tho  food  to  insure  the  healthy 
the  intestine,  and  It  would  bo  a  great,  mistake  to  sub^tute, 
er»l  thing,  highly  condensed  foods  for  tliow  containing 
loHe.  None  but  (Ik^  nio^t  linrdy  people  could  u>ti  (lie  U^i^ineii 
sole  source  of  nitrr^nons  food,  since  for  that  purpose  18 
daily  of  dried  peas  or  beans  would  I»  necessary  for  a  Inbarii 
an  amount  whieh  coidd  Ih;  furnislied  in  not  less  than  *i  pints 
floup;  but  this  fact  has  nothing  to  do  with  their  use  in  m 
amounts,  and  tliore  is  almost  no  dietary  in  which  litcy  may  not 
ably  find  a  place 

In  Snyder's  experiments  at  Uio  Minnesota  »])eriinent  Staiii 
a  pound  of  bnke<l  l>eiins  was  consumed  per  day  liy  men  angtg 
of  tho  time  in  active  outdoor  work.  It  is  hi?  opinion,  hn 
ordinarily  not  more  than  0  ounc<'-S  of  baked  beans,  equivnU 
ounces  of  uncooked  beans,  shoidd  bo  consumctl  in  tho  daily 
While  beans  aro  a  valuable  fo««i.  there  are,  us  pointed  out  by  i 
certain  limits  to  their  advAntageons  use  in  the  dietary.  Tfae  no 
in  beans  are  different  in  character  from  the  ""nme  (-b-— 
oerenls  and  othet  vegt:tAbl%  iooda  vad  are  appart^^ 
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as  those  of  many  of  tlio  cereals,  lience.  beans  an;  more  s«it^ 
fur  {tL-ixitui  L>iif£iijj:eil  ill  ttctivi'  iioliltKir  work  (Imii  for  Uiosc  of 
tory  ImLiti*.  However,  wlivn  pfiiperly  vcokvd  they  need  nut  be 
mlcd  from  the  dic*t«ry  of  iho«f  engsiRc'!  in  light  nmsfrolar  escr- 
IK,  ihoiigli  th«y  should  not  funn  as  \argv  a  part  of  the  ratiim  as  m 
fl  case  of  active  workiii^iien  leading  outdoor  lires. 
It  hi  Wfll  known  ihiil  baked  beans  art*  a  very  iniportniit  article  of 
ft  in  lumber  camps.  Some  recently  juiblislied  studies  by  Wuods 
d  MaiLsfu'ld,  carried  on  with  lunibernien  in  the  Maine  iroods,  are  of 
vre^t  in  Ihis  connection.  The  diet  was  made  up  of  s  few  staple 
tds^  such  as  bread,  salt  pork,  beans,  corned  beef,  salt  li^lu  !«omo 
jetables,  a  few  simple  cakts  and  other  postrr.  molasses  and  tea. 
eiflering  the  uverftfje  of  six  difipstion  ex  peri  men  ts  it  was  found 
t  baked  beans  ftirnixhed  about  one-third  of  the  total  protein  and 
mt  one-eighth  of  the  total  energy  of  the  diet.  Although  so  large 
roportion  of  ihe  nutrients  came  from  Iwans.  the  diet  seemed  to 
■well  RSsimilnted.  on  an  average  86  [ht  cent  of  the  protein,  97  per 
,t  of  the  flit.  08  per  cent  of  the  carbohydratet-.  and  88  per  cent  of 
■  nab  beini;  dif.'ested,  and  93  per  cent  of  the  fuel  value  of  the  diet 
ng  aviiiluble. 

SIOESTIBIUTY   OF  TEAS. 

!n  a  number  of  ex|>eriinenl!i  made  by  Snyder,  at  the  Minne-^ota 
:p<*rinu'n*  Station,  pea  souji  made  of  dried  [lens  foniietl  a  i-<:>ii>ider- 
e  part  of  the  ration,  tliii*  ilish  In-ing  seh'cted  localise  drie<l  le^nimes 
a  cheap  source  of  protein  and  it  was  of  interest  to  Icai-n  liow  they 
nparo  in  digestibilitv  and  n»triti\'e  value  with  other  proteid 
kto. 

I*ho  calculated  eocfiiciciils  of  digestibility  for  protein  and  carbo- 
drates  of  peas  are  80  and  i>r»  per  cent,  respectively.  The  value  for 
atein  is  somewhat  less  than  the  average  value  for  wlient  Hour,  but, 
Prof.  Snyder  points  out.  the  total  nnioiint  of  protein  in  dried  peas 
much  larger  than  in  flour,  so  a  pound  will  furnish  nlwnt  twice 
much  digestible  protein  a^^  a  pound  of  flour.  A  pound  of  dried 
costing  8  cents  contains  0.17  pound  digestible  protein,  which 
aa  much  as,  is  found  In  n  pound  of  the  edible  portion  of  any  of  the 
innnon  nieatK,  A»  a  cheap  !«)iirce  of  protein,  therefore,  Snyder  con- 
adea  that  dried  peas  are  a  valuable  addition  to  the  dietary,  par- 
nilnrly  for  comhinalion  with  micIi  starchy  foods  as  bread,  potatoes, 
c.)  to  make  a  wi-lM)alanrcd  ration. 

DIOESTIEILIXy  OF  PEANtTTS. 

The  peanut  is  remarkable  among  the  legumes  for  its  large  propor- 

on  of  fat  (^9  per  cent)  and  its  resemblance  in  taste  and  use  to  the 

rue  nuts,  and,  indeed,  it  is  popularly  classed  with.  tUe  aula.    M  ijttvs^ 
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enf-  then  is  r  pood  Jcul  of  interest  in  nnts  as  food,  and  pertui 
th\»  ncroiinl  peanuts  in  tlip  fttriu  nf  iM'itnul  butltr  (!;«^'  p,  3,'i)  i|| 
othor  fornix  are  used  to  h  pfniii6r  or  less  txtpnt  ns  artiHes  of 
many  fnniilips.     Tint  it  is  perfwtly  [Kissible  to  prornlr  a  dij 
Miiicli  th«  bulk  of  ihe  protein  \*  fitnii^lteJ  by  p4?aiiut«  nr  olherj 
is  sliown  by  the  results  of  some  recetillT  published  rxporimrDta] 
ried  on  Itv  .TofTn  iit  Ihe  ViiiverMity  of  Cnlifornin.     Tbf  mrn  >ti 
lived  in  Iieatth  on  rations  coiQi»Of«ed  largrely  uf  nul«  and  frujti,j 
niKs  bfinjr  u!;e<I  in  sevornl  cases.     It.  (dmuld  W  b(nDc  in  miod, 
ever,  llial  experifiipe  does  mil  indinile  l)i»t  a  dirt  ivstrii'lrj  {n\ 
foods  pcis>«ss(>K  the  in:irin*d  advnnt:igCK  wliicb  M>ine  of  it^  aili 
have  rliiinied.    It  15  worth  noting  ihnt  in  the  ^vtiithem  Hniml: 
and  oth<*r  rr;^ioiis  when'  pennuf.s  hiivc  l»vn  \ane:  ciiltivaliNl  tWyl 
not  t^nnit  to  W  .staple  articles  of  diet  lint  hitvc  it'iiinlnird  focxl 
eories  for  occasional  u»e. 

I'\»w  experiments  hnv?  Iwen  made  to  show  how  thorough Ir 
fli'e  ()i^i«.led.     In  connection  with  lii^  inve^ti^itiuiis.  Jatia  mt 
t)ie  digestibility  of  a  ration  made  np  of  peantUs  niitl  Jnpaitcse 
sinimons  %vitli  small  amoiinl^s  of  n  i-ereal  bi-enlcfsiKt   fixKl.  iiliv*\ 
(oinalcii-y.  nm)  milk,     fti  round  numbers.  87  per  «t-iit  of  the  pr 
80  per  rent  of  the  fat,  and  90  {kt  cent  uf  llie  t-HrlMdiydratrs 
Were  digc^rii.  and  S5  per  ttnl  of  thr  cncryy  of  Ihc  ration  made  1 
able.     When  Ihe  daily  fiiK  con^^i^fted  of  jKiLnuts.  applet  ami 
r  vriUt  sntiUI  umounts  of  other  food  n<!  before,  the  cneilieiei]t£  of 
ibilily  were  iiiueh  the  i^nie.     I'hese  Hlliures  would  indicate  ll 
.peanuts  were  cjuite  thorouj.'hly  digi-siwi. 

There  are  many  peirscins  who  lind  that  roasted  peannts  a 
'any  i|uuntity  are  indiye.-'tiblc  In  Ihe  »'n>.e  of  briiijpti^  ou  pain 
tn-s.*!.     This  i;;  prolwddy  on  account  of  their  rich  coneentraled 
tcr,  though  somotimos  this  dif^treft^  serms  to  be  duo  to  voting 
which  are  routed  tmtil  they  are  ver>'  bron*n.    It  seems  to  betj 
that  n-lien  peanuts  iire  enten  iu  eotuieetion  uith  other  food,  u 
the  ill  efTeets  are  U«ei  marked.    Furlliennore.  lliey  should  alwaj 
tlioronglily  maMienteil. 

EXTENT  TO  WHICH  1E0UME8  ARE  USED  IH  DrETAHTES. 

« 

Since,  as  we  have  wen.  pens  Iw-nn.s  nnrl  lentils  eontnin  B_-i 
protein  iis  meal,  and  no  oIIht  vegelnblc  foods  can  nppif>nrh  III 
this  H';i;Mrd.  we  need  no!  Ije  surprised  to  learn  tlial   ibey  are 
sively  used  nmoug  all  people  who,  either  from  ne«*-v«itv  or 
choice,  ejj(  little  <ir  nn  meat.     Tliis  is  bul  one  of  ninny  inslnn  ■ 
vise  choice  of  fooil  made  long  before  exact  kuowttidgu  vra.s 
give  the  ix-ason  for  it. 
1x1 
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some  torxj  ncti  in  protein  will  Im.-  fDiiiit]  Iii  (lie  dikily  did  of  nil 
ioples.  The  Monjrol  cwts  wirli  his  riw,wltirh  is  InPRt'ly  i^tnrch.smiill 
lRnt>tit>s  fif  finih,  fi^h  t'gjp.  nml  porw  ii*"ers.  but  fnr  his  siipply  nf 
>tei(l  material  lie  relies  on  Iiis  diffiTT'nl  pn'piirttioiis  nf  heaii  i-hocse 
id  on  sojn  sauce  mndc  fmm  the  soy  Itcan.  'I'lw  Alrxii'ati.  whnw  sup- 
ly  a{  uiteat  is  smnly  nml  of  :i  ptuir  ({iinlity.  uvs  (he  mitivo  itean 
frijole  nt  nlmoet  every  meal,  made  into  n  slrw  with  vc^tables  and 
^rliaps  ahre<L'i  of  pun-rlried  beef,  woll  spicod  with  the  cliili  or  r«I 
rpIR-r.  The  <?<jokiuf!  is  said  to  Ix-  done  now  in  the  uiwijfhlly  Anieri- 
tin  cnn  (in  tliiii  niKe  n  lard  or  IceroHene  run),  whtuh  ItHH  nltmiKt 
ppliinled  of  late  years,  the  priniili%e  earthen  jMt  diwrilM'd  by 
ivi'h-re.  The  liran  stew  or  porridj^e.  wiih  the  tunilla  or  vake  nf 
lunded  c«>rn.  makes  up  Iho  bulk  i>f  his  food.  The  puchem  or  daily 
lew  eaten  by  the  pDon-r  elass  of  SpiiniaMs  has  htulils  fnr  its  hiisis, 
rid  with  Uifc  liedouipe  ond  other  Asintic  pwiple  tlie  ponridpo  of  lentils 
f  in  couMimt  use.  C'hureh  mentions'  l  weniy  KptN?ie«  of  lepumes,  some 
lariTip  many  varieltw.  that  are  rai^ieil  in  Indin.  tind  there  they  ftirm 
It  an  occasiona]  but  a  staple  food  among  a  people  who.  bolh  by 
iTprly  and  by  religious  »cniple>»,  are  prevented  from  eatinff  meat. 
riiere  is  n  Hindoo  proverb,  '*  Uit-e  is  good,  but  lentils  are  my  life." 
Ik*  Honian  proverb,  "The  poor  man  fjrown  rich  no  longer  deli^dits 
lentil^.''  inlimnt^fi  that  th'>u^h  indispensiibie  lu  the  tuuh  of  slender 
in»  llivir  tfMi  faniiliar  flnvnr  wa«  frisidly  exchaiige<l  for  tlw^  more 
:pen«ivp  dish  when  it  could  lie  -ifforded.  The  lepiinies  have  been 
illed  tlH-  "meat  of  the  poor.''  N'ilti.  an  Ttniian  vrriler,  tells  im  that 
)i«  Neapolitan  brickluyen,-.  iv.^rricted  by  their  sf-anty  wagnt  to  cheap 
jTood,  but  requiring  fmid  llmt  is  rich  in  protein,  rondenin  thettuelvea 
n  daily  diet  of  kidney  lieans,  a  vegetable  ^hich  is  at  the  isaine  limo 
the  cheapest  and  the  riehe?^!  in  proieLu.  ^Vilh  the  llindtM)  tht-  lentil 
reputed  to  have  great  staying  power,  and  it  U  a  favorite  food 
ininng  IhusB  who  lire  to  underlake  luug  journeys.  I'arched  as  wu 
ireli  coriif  it  i»  much  csleunied  iu  KgypL  uiid  .Syria  for  (hici  [lurpuw. 
irnbs  feeil  their  horses  (fnmnd  t>eanslo  prej>are  them  for exlm ordinary 
•xertiou;*. 

In  early  days  in  lliv  Xew  England  Slutes  (he  woudcutler  who  went 
>u(  for  a  duy'h  work  in  the  wmhI^  in  winter  aluiOHt  iilwayh  took  nitit 
im  ^beun  pomd'.n;,''  i.  t..  hvnns  that  had  L^een  cooked  to  tlic  coti- 
^funcy  of  H  thick  mu^  and  then  frazen  in  bowls.  In  cncli  bnwl  hod 
Llxit'n  plueed  a  t^lring.  whieb  served  to  lift  out  the  conleut^.  Uy  tlie 
Ibelp  of  lb«  camp  lire  the  frozen  cooked  be^us  wer«  aguin  mudn  into 
[]>orritIgc. 

In  thfi  dietary  iitiidi«-«  nui<le  in  connection  with  thn  nutnti)fn.jiivcM* 
lU^tioiis  of  lliw  Ollii-e  of  Ex|iertuieiit  8t;itiriiLs  uf  t'  d 

t iJepartnieut  of  AgriciUlur..'  and  tlie  earlier  work  :.... 
i:!i 


ilculation:;  were 
(otai  nutrient*  funiislicil  by  a  nnmbop 
footls.  Taking  (lit'  average  of  some  fourth 
men  ol  varictl  income  and  Uviog  in  iliffJ 
(•onhtitutwl  0.6  per  ctuit  of  (he  loLal  food  i^ 
Ihe  lata!  prt'tein  of  llie  diet — n  small  anj 
vuliio  in  coiiHiclert-tl.  AVlivnt  floiti*  ftiniL^ 
fowl  nnd  epfi^  y.2  per  cent,  or  17.1  and  4 
the  toliii  prtrfpin.  Considpriii;?  Ilie  Hvcrag 
utudieK  will)  nieclmnic^'  fumUic^  and  t^ 
Wgnines  fiiniTtilied  1  per  iviil  of  llie  total  j 
ci'nt  of  the  total  [irutein,  the  propurtionq 
and  rggs  ln'iug  somevrhut  grbal4-r  than  in 
profcsHionul  men.  In  ^tudiL's  of  the  foodj 
it  vac-  found  that  baked  bctins  ftmii^ied  ^ 
protein  and  10  to  U  per  cent  of  th«  lot^ 
p.  20.)  The  unttve  inhabilnnis  of  (he 
and  Mexico  are  reported  to  conauma  lai 
other  legumes.  The  average  of  four 
laboi-era  living  in  JCcw  Slexico  hhows  tW 
9.4  per  vent  of  tlie  t^Knl  food  and  'il.3  p 
In  lliifl  case  epsa  furnished  only  0.8  per  d 
per  rem  of  thv  totui  jinUein,  while  whml  \ 
and  ^1  per  cent.  rwp«'<!li\'ely.  la  Uio^ 
mechanics,  and  fiirniers  the  total  nmoiii|| 
suirll,  und  in  view  uf  (hi*  high  FoihI  \*alti| 
of  tluH  class  of  foods  it  nii^lit  Iinve  been  j 
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SineG  legunie.4  ai-e  to  be  cotintiHl  ii 
able  food  vtitffs,  if  llieir  ooutiinied  mil  , 
choice  and  preparation  'm  a  mailer  of  fan 
used — 

(1)  Cliicfly  for  the  tender  ihmI,  whicj 
gflthered  when  the  seed  ia  less  llian 
bean  and  siigur  pvt\, 

(2)  The  nuarly  grown  linl  nnripe  t«ea,  i, 

(3)  The  ftilly  ripened  wed,  ns  the  d 
pcitniit.  j 

(1)  Tl)«  flour  Or  meal  mnde  by  grindiq 
!«.'»,  or  lentil— nnd  llu"  *'biiili-r"' 

The  nnnifjcr  of  sptcinl  food  pi-        n 
te  small  a»  eompured  with  cei-enl  prodao 
Iteen  sleumed  and  n^letl  flat  like  rol 
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clikiinod   thnt  iheao  hnvo  tlw  udvnotngv  of  not   requiring  long 
king  v>*)ieit  iisml  for  suupH,  vie.     SiJ€ciaU>/  |)r«i>anKl  Jriett  benu-i 

iBi-e  -iold  from  which  llir  hkin  hikI  ginii  lisivc  Ikvii  iviuoved  with  Uie 

idea  of  lunkittg  llit'  i>rudud  marc  whult!soiiic. 

sraiKO  BEATfS  AKD  S0GAR  PEAS. 

.«    Prrndi  beam  {hancoU  V€iia)y  snap  or  string  lipiitDi.  are  the  iraoui' 

liirr  fruit  [KiiK  uf  a-vcnil  varieties  of  the  kidney  bean,  both  the  dwarf 

ond  ilif  I'liiiiliiiip    Tlif  l>i?.'-L  hnve  little  or  no  "string,"  ponie  pe*iuir- 

ing  no  preparation  for  cooking.    They  must  be  freshly  fratbercd  and 

■'  .1  the  Wans  an;  Iinrdly  nolic«iibIe  when  they  are  cooki*d. 

.\  (  cifig.  if  present,  \s  remowd,  the  pods  nre  cooked,  either 

whole  or  broken  into  bits.    Thp  Gprman  method  18  to  cot  them  trans- 

vi-pci-'Iy  a  few  times  or  "whittle"  them.     This  aeeniii  to  shmton  the 

lime   of  ajokiiig  nnd  to  jdlow  of  U-ltt-r  difrtnhulion  of  iwasoning. 

They  are  then  t>o:Ied  in  saltcil  water  and  drained,  or  (he  water  may 

In-  thiwn  away  after  »  {ew  moinf>nts  of  boiling,  the  bciina  being  thi-n 

_Mowt'*l  in  m  little  water  as  possibh'  and  the  seasoning  added  wlieii 

■y  nn*  half  done. 

'V      I  the  Iteitiis  form  the  imiin  dish  of  the  tiienl,  a  pietw  of  fat  meat 

■■ooketl  and  eaten  with  tliem.    When  the  beiin  of  most  varle- 

\A  more  than  half  grown  the  {xid  is  no  longer  tender  enough  to  lie 

ketl  in  this  way.     Siring  l)eans  thnt  must  Ite  eoitkttl  from  one  to 

\tto  hours  are  not  worthy  Ihe  iiaine.     "When  young  I'liuugb  nnd  fit-shly 

ihered  they  will  cook  lender  in  twenty  to  forty  minutes.    There  are 

few  vrtrietiw  of  whicli  the  pod  is  tender  imtil  nearly  ripe.    Sugar 

s  on'  it>ok«l  in  tbe  .*iinie  way  as  siring  l>e»iifi.     After  the  pods  are 

ill  grown  they  be<^me  tough,  hnt  furnish  a  good  quality  of  shelled 

Salted  beans. — l^triiig  beans  are  sometimes  salted  for  winter  use. 

>oj  can  l>c  kept  thus  for  niunth.s,  nnd  during  the  time  a  hactcriimt  i» 

,t  wiM-k  effi'oting  a  diauj?,'  &>mewhat  similar  to  that  hroufijil  aljoni  by 

lie  fi;mionliHion  of  wiuerkraut.     The  vcgoUibli:  ftUr  i>  ?*oftiiied  and 

•liain  flavors  develojied  by  the  process.    Thus  preserved  tliey  are  a 

'avoritt-  winter  ve^able  among  the  Germans.     Uefnre  cooking  Ihev 

re  wjiiked  over  niglit  to  remove  the  salt.     Shredded  string  l*eans  are 

dried  or  deKiecated  and  are  much  itK«d  by  nnnii-s  and  exjwditions. 

String  l)en»s  and  Hiigar  peas  or  edible-podded  inns,  ciiten  u.s  they  ai-e 

for  the  pod  ratliKC  than  the  seed,  fall  in  iniu-!i  the  .-^nnie  class  with 

.plnuch,  cabbuge,  etc.    Tliey  contain  relatively  little  nouriahnient  in 

iropoi-tion  to  tbeir  bulk  and  are  vahiiiblc-  cbietly  for  their  agri-eable 

Tor.  the  ssltA  contained  in  ibein,  and  the  hetiUltful  varirty  jpven  to 

iB  diet. 
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Tmmflture  or  prct'n  jjens  iirxl  iK'siris  fn-oil  fmni  tliv  pcul  nn-  n  bi^ 
ilucd  iirticlB  of  diet  in  nlniost  nil  countriei.     Thvy  contain  d 
pn>)x)r(i(in  of  proleid  nintcrial  and  ^arch.    The  cellulose,  to  vi 
in  tlic  ripi'ued  seed,  is  t^till  lender  and  easily  cooked  and  lbi>  nn\>ii 
(^xctfllent.     The  nietlMMl  nf  prcpnrntio]i  Is  very  simple.     TlifV  lu 
be  frvsIUy  gntberud  and  sh^Qed,  as  they  deteriorate  i-apidJy  in 
and  each  hour  that  passcs*after  their  removal  from  the  vines  in< 
llw  length  of  time  mTpswiry  fur  their  cooking.     Tli«y  should  btdri 
rather  than  boilwl,  thu  vau-r  being  r«*diiced  to  only  eiiouj^h  to  toon 
them,  and  tim  svajwulng;,  inL-luding  a  guiu;ruit!>  quantity  uC  hut 
added  while  the  beans  or  peas  are  only  half  cooked.     A  £prig  of  i 
added  tu  giv(.-ii  peas  when  <-uoki])g  h^  liked  hy  souie;  hut  it  tnarj 
said  in  general  that  so  delicate  a  flavor  as  that  of  ^eeu  peai- 
not  bv  coverei]  by  any  strung  or  pungent  additions.     The  Freoch 
a  spwial  dish,  haricots  vert^  ^7uicAe?,  or  "  variegated  "  f^rcvn 
whiL'ti  is  a  uu.\liire  of  the  young  .shct led  hean  with  string  beau^ 

To  preserve  the  flavor,  grtcn  hcans,  peas,  and  string  beans  slwdd 
not  hv  overcooked.    If  cooked  only  until  tender  they  retain  tl: 
atlractKe  color.     When  overciwked   they  turn  yellow   or  hroai 
and  are  much  less  p.nlatable. 

CANNES  BF.ANS  AND  PEAS. 

IleuiiH  aiitl  pens  are  rnnnvd  in  Inr^e  qnimtitii'K.     It  would  .st-rm  ll 
the  process  niigfat  bo  iraprovwl,  since  much  of  the  t:i.ste!e.-«Des! 
canned  pens  is  said  to  he  due  to  the  fact  that  the  water  in  whi«h1 
pi'iis  are  hotted  Ls  thrown  away  in  the  process  of '"  bknehinjc."     f'anD 
beans  and  peua  are  siuiply  preserved,  (vokeil  food-t  having,  in  gt 
the  tiuui«  coirii>o8itiou  as  ^hose  that  come  freshly  cooked  to  the  taL 

DRIES  PEAS,    BEANS.    AND  LENTILS. 

Green  peas  and  beans  aix-  oft<>n  Ici  Iw  classed  among  d^Jicarie!^  I 
we  have  in  the  ripened  seed  a  standard  fooil  for  all  cIilsscr.     likf  I 
grains,  they  have  g(KHl  keeping  qualities  and  can  Ih-  oomhined 
other  miiteriiils  into  a  vai'iety  of  pnhilahle  di.'thei).     Only  fat  is 
to  make  of  beans  and  p«iK  a  complete  food  in  the  sense  that  the  crn-^ 
bination  fnrni>hes  the  pniitortiun  of  protein,  fiit.  and  t-iirliohvdr 
required  hy  ihi*  iircepted  diotnry  standards.     Hence  the  popular^ 
hination  of  l»eahs  and  p«i*j  with  fat  m«t,  as  pork  and  beans,  ha^ 
.niid  pens,  and  corned  l>eef  and  la-ans. 

Onality. — A   well-dried   Iwnn  is  smooth  and  sliining;  one 
dried  may  he  uf  inferior  qnality,  with  folds  iu  the  akin.     TKp 
leuuH  are  of  unifonn  vXvf,  not  too  ttmall  nor  a  mixtnru  of  diffe 
tinda.     The  larger  are  in  gcneml   preferred    beeauw   thoy   hai 
"srimllcr  pro|jorli.in  of  :-kin,  hul  there  are  si-vernl  vnrjelitti'af 
htajui  that  bring  a  ViigU  Ywicw.  because  they  have  n  thin  skin  and 
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vor.    Heavy.  wplI-fiUeil  beans  brinp  »  higher  price,  the  weigJit  of  b 
lUKbe)  of  (liirvreiit  kiiiiU  vurring  by  H>Yvral  [wunds.     The  vadue  ot 
e  ilmd  Ivgunie  de]>ei)<JF  finally  uti  whetlicr  it  wiU  cook  tK>ft.  ami  thisi 
to  be  doU*nuJut!(l  fur  a  givt-D  lut  only  by  putting  «  sample  to  the  tcitt 

iDsiu  ruquiremeiiLii  in  Ut«  i*ookiug  of  ilrivtl  k-gumva  an : 
(1)  To  »o  soften  anil  cli>intc>gratp  the  cclliilnsF  tluU  tha  sntrienla 

exist   in   do^;  i-oiini-ctiun  witb   it  orv   frfrd. 
(I^)  To  cook  tbf  pn^Lc-iil  (.-on&titLeAt  &o  its  lo  oiukc  it  di^jrslibk  nuil 
hitable. 

(3)  To  snell  and  Utv^  lh«  stiirch  grninii. 

(4)  To  rt)inl>iru>  wiili  viii-iuti8  fluronng  uialt«>.  n*  mil,  {icppcT. 
.  herbs,  aad  butter  or  fat  meat  sa  that  thi?  r»nilt  i^Kall  br  a  pala- 

itabic  di^b. 

DirTci%tiL  ^pecimene  of  hvaos  and  peas  dilfor  wit)i  regard  to  Che 

with  \rhidi  tlipy  arc  softeiird  in  cooking.     A  Gcniuii  inn^li- 

r  has  attributed  tikis  ditfereiitv  in  part,  ut  Ieu5t.  tii  thv  i-haractrr 

of  lb?  sttil  nnd  'itlicr  <.'ondltion^  of  ^-owtb,  and  b<'HL>v««  tbiii  it  nwy  ht 

contrulltHl  to  ii  ct-rljiiti  t^xti^iil  by  iJil-  pnijitT  ii>4.'  «f  fertili^-i-!*.     Iluw- 

evrr,  tlii-s  is  A  point  which  is  not  d*^initeIy  iindornlood. 

Treatmeiit  of  the  ikia.— The  first  at«p  in  tb«  ordinary  bouiwhold 
practice  is  tbi-  sn'ellitig  and  softi*nin;;  of  the  lr(fiim>>  by  aoakio);  in 
wulvr  u  number  of  h<jnrs,  ii,Mially  not  bws  linn  eigbi.  and  the  reniovn! 
of  !iuch  |Mirts  ua  will  nut  ."wflen  by  cookiug.  Suiiie  t-oolia,  bofferrr, 
believe  it  is  not  oecessur^'  to  soak  the  beun^  They  cover  them  with 
bol  ivalfir  nnd  allow  llii*m  to  stand  n  stiori  limt;  before  boiling.  Thv 
first  method  ts  tu  be  prufent-d. 

In  the  ripened  and  dried  legume  the  envelojie  becomes  tough  and 
leathery :  c^-vn  when  cooking  has  done  its  utnuK^i,  Uipm  ^kiuH  and  huU» 
pusR  through  the  iute^^linal  tract  quite  unrJiaiigpd.  The  Rkiii  of  the 
ripened  i»e:i  nnd  lentil  is  easily  rvniovt-d  and  the  "split  pea"  and  the 
lentU,  08  gcnrrully  ^old,  have  this  decided  adriintngc  over  the  Iwan  in 
the  making  of  digestible  soup  and  porridge.  Many  kinda  of  beans, 
however,  jfier  pro[>cr  t^oaking,  may  be  fr*H*d  from  their  skiit-  by  •-tir- 
ring  u)  water.  Tht^  Kkins.  rising  to  the  top.  are  then  skiouned  off. 
The  large  Lima  beuns  after  soaking  may  easily  be  slipped  out  of  tlic 
£idii  by  pressing  between  the  lingers.  They  can  then  \m  boiled  and 
ser^'ed  as  .t  regelidile  of  the  consistency  of  mnHlied  potato— Moniethiiew 
tilted  beau  pudding.  Vem  pudding  cooked  in  the  same  way  i»  a 
familiar  dislu  In  cooking  beans  for  soup  the  akiiu  may  be  separated 
by  sieving. 

Many  hfiuBewives  lu^!  ^da  to  Koften  the  bean  xkinx  ko  tliat  they  can 
be  wjadily  removed  b«fore  baking.    Snyder,  ai  Uio  Miunesota  Experi-^ 
menl  .'^Ijilion,  hii>  mporleil  ?ome  inve-4ig5itinns  whi'-' 
thi»  subject.    A  hulf  tens|H>onful  (^  gruiiis)  of  bnkit 
in  2  quarts  of  water  was  uned  to  a  pound  of  bc:itt>>.    \Vt 
were  parboiled  bvfovc  baking  some  two-thirtht  oJ  tbo  wat 
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per  e«it  of  ihe  soJii  were  absorbwl.  The  *0<la  retaincfl  hail  pron 
ciiLei'ed  inti)  chemical  combiriHtioii  with  lite  protviil  muteiial  uf 
beant).  Only  0.00  per  cent  of  the  total  nitrop^n  of  the  legumes  ^ 
oxtractwl  Iiv  ihe  wiiter  iisod  for  piirlioiling  llicm,  h  Itivs  w)ii<rh  is  'inint. 
jiortaut.  Thf  skins  reniored  by  parboiling  ron>(i(utut^l  ulM>iit  t'i.-'i  [ivr 
cent  of  tlie  totiii  dry  mnttcr  of  the  lK*nn&  An  tJiown  by  atialysts.  (bs 
j-ltins  contdiu  n  i^latively  small  amount  of  protein  «nd  a  r  ! 
pwreiitagu  of  criiile  tiber.  As  crude  filwr  is  not  readily  -.  _ 
man  the  removal  of  a  conHiderable  proportion  of  it  can  not  tw  fiiu>i>t- 
i-rr<l  a  disadYanlii^'.  The  di^^tihiliLy  of  the  Nkins  which  wtr« 
removed,  as  well  m  that  of  Ihe  bcnn.s  baked  -with  and  without  imr- 
boiling.  was  tpstod  by  nrtiHcinI  methods,  ti.sing  ferment  hululiii.^. 
It  was  found  that  tivalinviil  witli  t^oda  nnd  waiter  had  a  fav.jraltlv 
etTect  upon  Ihe  digcstihtHty  and  food  value  of  the  beniis,  an  it  t'ni)t>lnl 
the  digcslivo  ferments  to  act  more  readily  upon  the  pro(t-ln  th:ir>  •  v 
otliLTivi^L'  ihe  i:i>-.i' — thai  is  to  miv,  ihu  beiins  thu-i  tiviiti-d  werr  nii'tr 
i|uickly  digisftcd.  The  effect  of  MKla  on  flavor  is  spoken  of  lejrvsd 
{p.  S3). 

Hard  V.  soft  water  for  boiliDgr- — Kosuitiny  studied  tlie  cookiii?  cS 
beanti,  esihrially  (he  time  reqnirwl  with  distilled  wator,  river  v  ,|.r. 
well  water,  and  water  to  wliit-h  either  sodium  bicarbonate  or  tiijj^ii<i 
had  been  added.  A?  shown  by  Ihc  amoiuit  uf  water  absorbinl  the  I 
eooketl  belter  in  diH(i)le<l  water  tlian  in  tap  water  or  well  vr«l| 
Ahhtiu^h  the  Kofteniii^  was  inflnencv<l  by  tlie  lime  and  mngM&il 
content  of  the  water,  it  was  not  found  fo  be  directly  proportional! 
Ihe  liiiK'  conieiit.  The  Wan;^  cooked  more  ivatlily  wht-n  soda 
added  to  the  water  and  less*  readily  when  mHU'»l^■*itt  was  added. 
general  fivsh  beans  did  not  cook  as  readily  as  older  ones. 

Striinipell  in  t!ie  course  of  his  experiments  on  the  di^resltbil 
leguiMc>  conijiared  the  use  of  di><tilled  water  with  that  to  whichl 
tain  uinount  of  lime  enlte  had  been  added.   LcDliJs  cooked  in  di 
water  took  tip  nearly  double  their  own  weiprht  of  water  and  «m»I| 
Mift  i)i  cine  and  one-lialf  hours.     Some  of  ihe  same  kind  of  len^ 
cottkeil  in  the  hnr*I  waliT  1(h>U  up  only  Iheir  own  weight  of  wateri 
after  lx>ilinfj;  for  iho  !<nmc  length  of  time  only  tlie  ^kins  liad  jnrol| 
and  lay  in  folds  over  tlie  kernel,  which  reinuinifd  enlindy  hard.    Sn 
extreme  reFiiIIs  wonid  not  follow  ibe  iiw  of  iirdiiiaiy  hydrant  wat 
as  it  is  Ivsa  hard  than  Ihe  urlilic-ially  liurdcned  water  in  thiri  csm-.  I 
ill  prapoi*tion  ns  it  contain^;  (he;^  salts  it  iu  uiinnitable  for  the 
of  legniues. 

Tbc  water  for  cookinj;  dried  legumes,  iC  is  ajtreed  hy  all  irnttni 
the  subject,  i^lioiild  nol  bo  ^hard  "  water,  by  whtrli  we  mean  iin| 
naled  wllh  variuUKMiltii.  ns  lime  and  niHj*tu>isia  ^alts.  ^lice  the  le^it 
«f  the  seeds  forms  with  these  salt*,  irisohibli*  coinpoumbi.  with  lli< 
Blilt  (hut  portions  of  the  Tef^?tnlilc  remain  hard,  uo  mailer  how 
tiiey  aru  cooked.    Ham  w«>i»Mt  \*  ^ivcfiji-ablo  for  cooking  li^imc& 
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qiio«:titin  (hen  ai-it^v.  ^\*hai  is.  to  \k  done  irtira  tlw  aa|jiinlw 

ia  for  cmtking  is  hani  naltrf     In  nuMt  books  on  cndbv^lt 

:ci  to  add  to  tbe  water  in  which  peas  aotl  haua  are  cookod  o 

qanntity  of  baking  soda,  a  tca=poonfu]  to  tlic  gallon,  since,  if 

vns  is  diie  to  rali'iuiii  mrtiaiiati!,  llie  mmIs  will  rpmi^Jy  it  (or 

purposes.    Just  wb,v  il  is  not  e*ej  tn  say.     Peas  and  beans 

in  tliU  watfj  are  indcvd  easily  enftened,  but  cxpenmetit  shows 

flavor  may  be  iiijurcd.    If  :soda  is  added,  it  is  better  to 

e  waicr  bpfon?  using.     liiit  sifipp  (Ik-  L-»H»k  iias  jientrally  no 

of  knowing  llw  degree  of  hardness  of  ihe  water  and  thus  the 

proporliuii  uf  soda  to  be  added,  it  hi  i>erbaps  belter  tu  siutply 

e  waicT  before  uainjl^  and  pour  it  from  tbe  sediment.    When  tbo 

K  due  to  the  pre^nee  of  the  tul|>!itil«  of  lime  or  ma^csia, 

boiling  nor  the  ndtiilion  of  .>io<Ia  will  nrail  to  mnke  the  water 

le  fur  cooking  Ic^ninie.'^     It  'm  often  postibte  to  use  ruin  wairr 

iking  leg\uncs,  and  this  naturully  distilled  water  ir  the  very  hKut 

purpow.    Tlic  wift  wiitcr  Hlumld  be  i;.^  1ki(1»  for  soaking  and 

.Vs  noted  elycvvherc   (see  p,  22).  Itichter  found  tlint  p«iis 

in  hard  water  were  lens  thorouglily  digcsli'^d  and  caused  more 

Miive  di.>tuHjiincc  than  those  co<»ked  in  diMilled   water.     The 

erior  asbimihilion  was  attributed  in  part  to  the  formation  of  rom- 

mds  of  the  fat  and  proteids  of  the  peas  with  the  iilkutine  earth 

In  of  the  Imnl  water  which  were  not  broken  down  by  conking  or  by 

!  digestive  Juicfei,  and  in  part  to  the  salts  present  in  the  hard  water. 

HaTor. — Soaking  legitnics  in  fresh  water  f*eIn^  also  to  remove  a 

lain  bitter  ta.^te.  esjieeially  noticeable  in  lentils,  and  in  Enistcm 

intries  lentils  are  soinetiniea  soaked  for  days  for  this  purpose. 

rVII  dry  legumes  require  a  long  applicutton  of  heat,  not  only  to 

en  the  celluluse,  but  to  develop  the  proper  flavor;  some  say  as 

g  as  tweh'e  hours.    The  difference  of  opinion  on  tJiis  seems  due  to 

ifferiiig  e^linlate  as  to  what  is  the  de^innl  result.     The  dried  jwa 

bean  that  has  been  soaked  over  night  in  water  mny  be  in  one  and 

half  to  two  hours  eooked  soft  enough  to  bo  pressed  throngh  a 

e,  hut  the  tongue  can  still  detect  individual  gniins.    To  dibintc- 

,te  and  soften  absolutely  every  particle  and  to  develop  the  beet 

or  a  much  longer  time  is  needed.    Tlie  diBli  of  pork  and  beans 

ed  nil  nighl  in  the  New  Kngland  brick  oven,  the  pea  sonp  slowly 

pked  for  twelve  hours,  as  in  some  of  t!io  special  ovena  which  cook 

pU    very    slowly,    are    instances    of   legumes    properly    prepared. 

ougb  the  amount  of  protein  in  beans  is  Urge  they  contain  only  a 

amount  of  fat,  and  hence  the  addition  of  fat  in  the  form  of 

t  pork  or  butter  in  prepiiriiig  them  for  the  lalilc  i.^  rCB.sonable,binco 

addition  to  improving  the  fljivor  it  makes  a  better  balancwl  article 

diet.    The  flavor  of  dry  l<^imeK  is  Oiought  by  many  to  be  improved 

f  the  addition  of  onions  and  flftvoring  herbs  or  niimt  bi-olh.     Per- 

^ps  the  best,  as  we^  a.-*  the  most  conunon,  method  of  preparing  the 
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dried  pea  unl  lentil  la  in  it  ibicic  nuup  or  puive  aemmatd 
pr|)per,and  butter.    Beansare  also  of  ten  cxKiked  in  tiiismjTfil 
{Mu-liaps  more  froquontly  Kf Y'«d  in  the  UniliHl  States  M» 

BAKKP  BEAK8.  P£AS,  AND  COWPEAS. 

After  a  preliminsry  I'oiling.beanf'.  perns,  um]  rowpcas  mirb 
in  au  oven,  with  Tarions  ndditions  thought  to  impruve  tlird' 
pork,  molasses,  etc.  TTip  sninll  white  or  na\'y  liean  is  fpijt* 
UHwl  for  this  purpose,  chiefly  because  its  skin  Li  thin  ami  tnuli 
tin-  niofle  is  TVfH  iiiUpli^iI  In  all  rarictica  of  beans.  It  ts  jp 
thoti^it  that  the  fat  prosent  in  such  dishes  improves  their  & 

\T1iiIc  roafltine  in  almost  the  only  method  in  om  amuof  ■ 
preiwratiya  of  the  peaniit,  it  is  perhnijs  never  applied  in  ilirt 
iSutes  to  ilife  uther  legumes.  The  pe»  uttd  th<<  lenlil  nrt  n 
tlic  Mediterranean  countries  and  fomi  there  a  regidar  articVDl 
In  India  peas  arc  punched  in  hut  tsintL  Fur  a  [teopic  wlu*  p 
only  jiritnitive  eiK>kin^'  appliances  roAA'tini;  reriainly  has  tit 
Uge  Oi-er  bulling.  Just  *s  a  ijiuntily  of  peauitbi  may  he  n< 
a  handful  uf  cbaivval,  uliile  »t  iea^it  two  liuur«  of  stewing  an 
to  sofieo  Ihenif  so  the  cliick-pca,  aa  found  by  ex[iertatcBL 
parched  over  coals  tzi  a  feu-  moniaiit^  and  thu^  made  e<libl«> 
lafle  reiuindii  one  of  pop  com  and  roasted  chestnuteL  X  ^ 
teroe-ss  is  present,  due,  prubably,  tu  the  bJciOf  trhlrh  dm ' 
oif  in  roastioi;.  as  does  the  akin  of  peanuts.  ^Mim  th» 
ivuifived  befiiru  roosting,  as  it  may  he  by  a  half  h«iirV  i^Mtia 
product  is  improved. 

Although  llicvsc  miuilevl  legumes  may  nol  I.  'a,-  .a  > 

to  our  l»ill  of  fiirc,  it  ia  ca.-.y  to  see  how  v»hi  i  >   uia\  \< 

Arab  who  U>i\£  over  arid  plains  or  to  tJie  iuitiv«  of  India 
jnountain  joiiimeyx. 

Our  cuniniuu  »plit  pea  vt  alMi  paliilabtc  whiui  pazrhod. 
peas  are  too  bard  for  any  but  the  strongest  teeth,  and,  u 
India,  they  ai'«  ground  and  cooked  after  parcliinff.     I'hc 
duf-'k-pea  Is  aUu  umhI  &h  a  substitute  fur  cuiFee.    The  raastcn] 
is  Hpoken  of  later. 

P£A  AUD  |}£AN  FLOCTB. 

Since  it  hn£  be«n  Kliown  by  mrh  inTffitigations  ma  thvme  af 
pt^ll  thai  tl)L>  leguitusj  when  ^mnd  into  lluar  and  cooked  in 
baked  in  eakes  are  imteh  more  «Kiiplete]y  digesttvt  tlian  wben 
irhule,  it  «-'iuht  Moem  that  bean,  pe.i,  and  1<_-Dtit  Hour-,  as  saeli 
Ik  ('oinmoti  in  Ihp  market.  It  w,  however,  offered  only  in 
ages  mixed  wiih  (lie  flour  of  pniins  ami  aoIJ  undrr  r 
nainett  as  a  iiutritioutt  aud  digeslDile  food,  csfysrially 
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rnliils.    Tn  pnpArations  for  tho  marlret  it  h»B  been  cooked  for 
Long  lime  under  piv-vsiirw. 

certain  coimliies  of  Europe  a  proportion  of  I>ean  flour  Is  mixed 

•  wheat  flour  for  bread  making:,  e^pccialiy  with  wheat  which  haa 

percentiige  of  ghilen  or  tJiiit.  in  which  the  phiten  has  tieteri- 

in  (]ii«Iity  because  of  the  sprouting  of  the  gr»iu  in  wet  seiisims. 

ch  cases  an  addition  of  i  to  4  per  cent  is  thought  to  improve 

I,  and  2  per  cent,  if  stamped  on  the  package,  is  allowed  by 

SOUP  TABLETS  AND  F£A  SAUSAGE. 

ely  jrroiind  pens.  l«e!ins,  iind  lentils  fonn  the  h«sis  of  many  soup 

and  condense<i  foods  used  extensively  by  annics.  explorers, 

tThe  best   known  is  the  "pen  simsagp,"  which  di<i  Kuch  good 

for  the  (jerman  tniops  in  the  Franco- Prussian  war.    It  was 

led  by  a  cook,  and  the  CJerman  Government  tiongiit  the  secret 

prepnratioD.    It  con!^i.«(s  of  pen  and  Icniil  floTir  well  cooked, 

hrated  and  mixed  with  a  proportion  of  bacon,  the  proiier  ^a- 

and  some  prej^rvative.     Slixed  with  hot  water,  it  mHdc-  a 

[nutritious  soup  for  (he  tidier.    It  was  found  by  the  Oeniian 

'  to  be  invnUinble.  if  used  only  in  emergencies,  but  its  continuous 

Hi<;bt  on  digestive  disturbnnccs  and  llie  eater  soon  tiivd  of  its 

PEANUTS  Am)  FEA3TUT  P&SFABATXONa. 

the  4,000,0iX)  bushels  of  peanuts  raised  annually  in  this  conntry 
i/KK)  busliels  an^  used  roasted.  Tlie  renininder  of  the  crop  nnd 
peanuts  of  an  inferior  grade  go  to  the  confectioner  and  appear  in 
111  cnndv  nnd  other  ctinfcctions.  Therefore  at  present  the  pennnt, 
among  us,  is  hardly  to  be  considewd  a  food,  hut,  a«  already 
^Oniy  as  a  food  «a*ssory  or  luKury.  It  is  quite  possible,  how- 
that  this  highly  nulriliouM  and  cheap  pro<tiict  of  our  Southern 
cay  come  to  be  used  !n  more  ways  tJian  it  is  at  present^  and 
ciiiMy  in  combination  with  other  f<M>d  niuterials. 
PeftQUt  batter. — The  roasted  peanut  ground  into  an  oily  meal  has 
iinewhnl  the  consjistency  of  butter  and  is  now  marketed  under  Ihe 
une  of  peanut  butter.  Salt  is  )}erhapB  quite  generally  added  during 
e  procet^s  of  manubcture.  Water  is  alao  sometimes  added — lu^ually 
fore  serving.  Peanut  butter  is  used  like  other  butter  to  spread  on 
ead,  for  the  making  of  sandwiches,  and  in  the  preparation  nf  antim- 
r  of  made  dishes.  Many  i>erson3  like  its  flavor  when  it  U  fresh  and 
good  quality,  iind  it  feetus  fair  to  ^^ay  that  the  use  of  this  and  other 
rta  of  nut  butter  is  gntw  ing.  As  regards  c<ini  posit  ion.  peanut  but- 
r,  wliich  is  e.-tsentially  tlie  {[rround  roasted  peanut,  contains  more  pro- 
LU  and  less  fat  than  onlinai^  ImtU^r.  Little  is  known  regarding  the 
g«6tibility  of  peanut  butter,  but  the  fine  grinding  would  naturally 
en)  to  be  of  iin  a(.lvHntage.  Judged  by  Jaffa*);  ox|)eriments  with  a 
l^n  eoutnining  peanuts,  it  would  be  wtdl  digtfslwl.  (Si?p  p.  20.) 
^H    lai 
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fetiDiit  oiL— Ai  prosont  ihe  Ameriran  peanal  iTop 
c-noiigii  lo  more  Ihnn  ^^lp|lly  Ihi'  ron-->t('r  mid  tlur  cotifrvi 
the  exprvssinjj  ai  oil  from  ihe  p^aont  has  never  Wt-imit; 
liori?,  but  in  Kiiropo  Inrge  fni«ntiii*s  of  iho  Africun-r» 
■used  for  this  piirpoirC.   Tlie  siMfllcU  niiu  nouLtin  from  IV) 
of  iiil.     Tlic  oil  is  'Mid  t,o  be  of  fnirly  gT>nd  flavor, 
olive  oil.    Ill  ISQ9  £ontc  SOjOOO  tons  of  tbc  nuts  were  a-    .  ... 
alnnp  fnr  oil  mnUing.    The  unhusketl  uuta  un>  pikss^d  Uik 
of  rnpidly  i evolving  f'lonvcd  rollers  nnrl  the  sltelt>t  aii«l  tv^\ 
an-  then  rL-mo^  ril  by  a  wiiinowiti-i  pr«Ke.*4  -wiih  tlie  us<*  of  »ir 
iUid  otioillntiiijr  liicves.    The  clfuiied  kernels  nre  (rrmmtl  < 
enveloped  in  fibnms  nmts  nnil  presserl  to  extmet  the  oil. 

Accordinjt  to  Brnont,  "the  first  cold  pie-ssur*-  y«'l<U  10  tl 
cent  of  rcry  fine  tal)lc  oil.  'I'lie  rwiilue  is  (hen  )>rok4'»  up,  i 
with  wiitcr.  mid  npain  cold  prc-fsed,  yii-lding  T  lo  8  per  c*nt  n 
leas  valuable  oil,  used  for  (ablu  purposes  and  Immin^.  Tlu 
from  this  is  healed  nnd  ihen  pres^^i-d.  <|fiviiig  7  to  H  [kt  r*nt 
unfit  for  tiibl«  nm,  bm  used  foi-  eoap  and  lubrio«tinp." 
grades  of  oil  npe  sold  as  sftlad  oil  alotM?  or  mixtKl  with  nhve  i 

Peanut  cake. — When  ibt>  oil  him  Iweo  presw*!  from  the  gro 
nut,  ihe  lixai-^  ivtnaining,  called  oil  cake,  is  urnftl  fur  futtfiiii 
Some  experiments  jwive  also  been  made  »ii  to  it.«  food  value  fi 
beings.  Contnliiing,  as  it  does,  47  jier  cent  of  protrin  and  9 
of  fat  and  stiirch,  and  costing  about  ft  rents  a  pound, 
attrnflwl  the  attention  of  Gerinnii  scientists.  TTie  oil 
broken  up  and  cooked  a  long  time  in  water  and  eaten  u  a 
jwirridge  in  ii  haspital.  Most  of  those  who  tried  it  ate  H  wit 
ent  relish,  not  once  only,  but  Hgiiin  and  Hgain.  No  eflWH 
huvt;  been  made  to  ascertain  to  nbiit  estenl  it  vfas  diji^esflU 
use  of  the  cnke  does  not  Heem  to  huve  pB»»d  tlie  experimental 

COMPARATIVE  VALUE  OF  LEOUKES  IH  BELATIOH  TO  THII 

The  Ic^mes  have  been  Kpokeu  of  as  economical  foodt^    Tha 
pup!  37  shows  the  uutrit'oLs  and  enerp^*  furnished  bv  !0  rco' 
of  the  different  fresh,  dried,  and  canned  te^cumes  cmnmonlT 
file  United  8tnte&    For  purposes  of  comptiriavn  ininilnr 

icluded  for  some  of  the  t^nnnon  nnimnl  au'I  ■  '  'e  foodf 

VbiM-M  the  vidiies  nrp  ealeulaled  on  the  Inisis  r>l  mpoi^tic 

f<Hid  nniferials  ua  purrhaMwl,  ninl  include  the  Ui<n»l  amounlaaf 
material  (pods,  bones,  etc).  The  prices  j^eleded  per  pound 
esRBpily  wnnewhiil  nrbitrory.  They  ore,  howev^^r.  )ia<«nI  o 
market  condilionH  found  in  dietary  !itudte^  und  other  inv^li 
■nd  are  Iwlieved  to  represent  a  fair  range  of  pricew.  Th» 
nlthongb  staple  foods,  hnw  not  yet  n(laii>erl  the  importance 
cemil  jfrainH,  and  therefore  varj-  niorw  in  price, 
i-ii 
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will  l)e  soon  that  at  the  prices  selected  the  t]ned  legumes  furnish 

protein  nnd  energy  tlimi  almost  any  fwxl  mnU'rinl  e-xcejit  cereal 

ts,  while  the  fn>Kh  Urgiinii<s  are  dir(.>rtly  (xnnparahlR  with  our  nio-it 

itious  green  v^etablcs.    Dried  cowpeas  at  the  price  noted  above 
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furnish  more  protein  and  energy  per  pound  Uian  «nj  other  1 
and  almost  twioo  bh  much  pruteln  anil  nearly  the  sanm  »mouiA 
energy  as  wheat  flour  at  2  cpnLs  [x-r  pounil.     Drieil  kidney  bean-* 
cents  per  ponml  supply  atx)ut  ihn  tamo  prtKcin  and  half  as 
energy  as  whrat  Hour  at  2.5  cents  per  pound.    The  facts  brau^t 
in  tli«  above  table  bhow  1h?  importance  nf  Ir^nnes  wlion  oonsii 
from  ihe  siaudpoiut  of  peuuniury  economy  and  go  to  prove  that 

hmny  profitably  bo  used  to  s  consideroblc  extent  as  a  source  of 
when  the  diet  is  deficient  in  this  constituent  and  the  income  is 
a 


BUMXAKT. 


Tho  grcon  or  immnture  pea  and  bean  are  among  our  most  vain 
green  vegetables  and  fully  deserve  the  place  they  now  hold  on  Mir  I 
of  foi-c.    The  value  of  the  dried  pea,  bean,  and  lentil  b  such  tbil 
or  more  representatives  are  found  tn  every  country  as  a  staple  fo 
and" they  have  been  thus  used  from  tho  earlii^  times.     They  are 
cinlly  rich  in  pmtein,  tho  nitrogenous  conslituent  which  ftirns 
chief  nntriuni  of  meat,  and  arc  thus  fitted  to  tiitcc  the  place  of  P*^! 
the  meat  in  (he  dietary.     Since  in  coniparisju  with  their  value 
prin!  t.s  low,  they  must  be  eonsidcred  among  regi;tablo  ffKxls  as  ncxtl 
importance  to  bread.   A?  compared  with  the  cereals  the  Icgnmcsftrol 
les;  completely  digested  if  eaten  in  considertible  <iiiantities;  (2)  it] 
iniprobablo  that  they  can  ha  made  into  any  form  of  palatable 
and  (S)  tlioir  flavor  is  less  generally  lilted,  and  on  that  account 
will  seldom  be  made  a  regiJar  dailj  food  except  by  jieople  who . 
forced  to  it  by  necessity. 

As  an  occasional  food,  dried  legutnt!^  are  used  in  ])erba[)S  the 
joricy  of  American  femilies.    rroperly  combined  with  otlicr  fo 
they  form  a  palatable  addition  to  the  diet  and  help  fo  give  vanvtyj 
the  menu.      In  view  of  their  low  cost  and  high  nutritive  valna: 
wholL>!«um«ness,  tliey  may  profitably  be  uaed  eran  to  a  greater  «a 
than  they  are  at  present. 

Core  in  the  preparation  of  legumes  is  very  important  both 
regards  tlmr  digestibility  and  then  flavor. 


[A  list  fiivinR  tliu  tltliat  of  rII  Furmcrs'  Datlctins  avulshle  lor  dlatrlbaftoa  wfBJ 
'Btfn;«npoo  Bp{»lic*Uoa  tea  Member  of  OoDftremor  tbeSecrvlarjnf  Agritwl    "* 
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D.  S.  Depabtment  of  Agricdltdbz, 

Office  of  Experiment  Stations, 
Washington,  D.  C,  November  10,  1906. 

Sm :  I  have  the  honor  to  transmit  herewith  an  article  on  eggs  and 
tJieir  uses  as  food,  prepared  by  C.  F.  Langworthy,  chief  of  nutrition 
investigations  of  this  Office,  in  accordance  with  instructions  given 
by  the  Director  of  this  Office. 

This  Department  has  in  the  past  published  a  number  of  popular 
bulletins  which  summarized  the  available  information  on  different 
food  materials  which  enter  largely  into  the  diet  of  most  families.  The 
present  bulletin  is  similar  in  purpose  to  those  published  earlier. 

The  agricultural  experiment  stations  in  a  number  of  States  have 
studied  problems  .connected  with  the  production  or  composition  of 
eggs,  or  some  other  related  topic,  and  in  so  far  as  possible  the  results 
of  their  work  have  been  drawn  upon. 

In  preparing  this  bulletin  Doctor  Langworthy  has  made  an  ex- 
tended study  of  the  literature  of  the  subject,  and  has  endeavored  to 
present  such  data  as  are  of  general  interest  rather  than  more  technical 
matter. 

Mention  should  be  made  of  the  assistance  rendered  by  Miss  Eliza- 
beth C-  Sprague,  of  the  household  science  department  of  the  Univer- 
sity of  Illinois.  Thanks  are  due  to  Miss  Sprague  for  the  use  of 
unpublished  data  and  many  suggestions,  and  also  to  Miss  Isabel 
Bevier,  professor  of  household  science  at  the  University  of  Illinois. 

In  preparing  the  revision  of  this  bulletin  some  changes  have  been 
made,  and  material  which  has  accumulated  since  it  was  first  pub- 
lished has  been  added. 

It  is  believed  that  the  article  is  a  useful  summary  of  available 
information  on  the  subject,  and  its  publication  as  a  Farmers'  Bulletin 
is  therefore  recommended. 

Respectfully,  A.  C.  True, 

Director. 

Hon.  James  Wii^on, 

Secretary  of  Agriculture. 
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Perhspa  no  article  of  diet  of  animal  origin  is  more  commonly  CBton 
in  nil  countries  or  served  in  a  grealvr  variety  of  waya  than  eggs. 
Hens'  eggs  are  most  common,  altho  the  eggs  of  diirks,  geose.  and 
^inea  fowls  are  used  to  a  greater  or  less  extent,  guinea  eggs  Iieing 
prized  for  their  delicate  flavor.  More  rarely  turkeys'  eggs  are  eat«ii, 
but.  tlicy  aro  generally  of  greater  value  for  hatching.  In  South 
Africa,  where  ostrich  raising  is  an  important  industry,  the  eggs  are 
used  85  food  to  BODie  extent  and  iire  said  to  he  of  excellent  quality 
for  cookcrj'.  Their  food  value  is  ahio  recognized  in  those  regions 
in  the  United  States  where  ostnchef<  ar«  raised. 

The  eggs  of  some  wild  birds  are  esteemed  a  delicacy.  Plover  egga 
are  prized  in  England  nnd  (.Jermany,  while  in  this  country  the  egga 
of  sBA  birds  have  long  been  gathered  for  food.  On  the  eastern  sliore 
of  Virginia  eggs  of  the  laughing  gtill  are  frequently  eaten,  and  the 
eggs  of  gulls,  terns,  nnd  heroUR  were  a  few  years  ago  gulhere-d  in 
great  <|uantitie8  along  the  coas-t  of  Texas.  Thousands  of  eggs  of  gulls 
and  mumw  have  been  gathered  annually  on  the  Farallone  Islands,  off 
the  coast  of  Califoniia." 

Other  eggs  bt«ides  those  of  birds  are  sometimes  eat«n.  Turtle  i-gg* 
are  highly  prized  in  most  oouutriea  where  they  arc  abundant.  They 
woi-e  once  more  commonly  eat«n  in  America  than  now,  possibly  owing 
to  the  more  abundant  supply  in  former  times.  The  eggs  of  the  terra- 
pin are  usually  served  with  the  flesh  in  pomc  of  the  ways  of  preparing 
it  for  the  table.  Fish  eggs,  especially  those  of  the  sturge<m,  are  oaten 
in  large  quantities,  pi-eserved  with  salt,  under  the  name  of  caviar. 
Shad  roe  i»  al.°o  a  familiar  example  of  the  use  of  Bsh  eggs  as  food. 
Mention  may  also  be  made  of  ^he  use  of  the  egga  of  alligators,  liimrds, 
serpents,  and  some  insects  by  races  who  lack  the  prejudiced  of  Western 
nations.  However,  in  general,  the  term  eggs,  when  used  in  connec- 
tion with  food  topics,  refers  to  the  eggs  of  birds,  usually  domestic 
poultry,  and  is  so  used  in  this  bulletin. 

The  appearance  of  an  egg — (he  shell  with  its  lining  of  membrane, 


I 
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"  Tbi>  (lunger  of  Giterm  Inn  tins  tbww  doslrnble  blnls  by  eattierlns  tliclr  est*  tor 
food  haa  b««o  dlKUSt  lu  tti«  U.  S.  r)«|il.  Art-  Yourbook  1890,  p.  270. 


inclosiug  the  xttutb  and  yolk — is  too  familiar  to  need  may  discusdoa 
Tbe  ptiygiolc^cal  structure  of  the  egg  i.s  perhiipi^  Ic^  fainiliir.  A 
fertile  c>gjr(.-o[ilain!i  an  embryo  mid  is  nt  the  mime  time  a  storchuuaeof 
materisl  for  tUu  development  and  growth  of  the  youiig  individail 
from  tlie  embryo,  until  it  has  reached  siich  n  stage  thai  life  is  poasbli 
outxtde  the  narrow  limits  of  (he  shell.  The  embryo  is  situnled  qaito 
closu  to  the  yolk,  which  fiirniiihes  the  nutritive  material  for  its  oulj 
development,  the  whit«  being  used  Ut«r. 

Kor  convenience,  birds  may  be  divided  into  (wo  groups:  (11 
Xtioe»j  in  whieli  the  young  iirc  hatched  full-Hedged  and  ready  io  i 
great  measure  to  care  fur  the-inMlves,  and  (2)  tliosae  in  vhich  Urn 
young  are  halchod  unfledged  and  entirely  dependent  upon  the  par- 
ents for  some  time.  Domestic  poultrj'  arc  familiar  examples  of  tk 
firnt  gniup;  I'otnnri  and  Kparrows  of  (he  second.  Tho  eggs  cif  tb 
two  classes  differ  materially  in  composition.  It  seems  evident  (lot 
more  nutritive  material  is  needed  proportionally  in  the  first  cm* 
than  in  the  second,  smvc  ihe-  growtli  is  Miiilinueil  in  tlte  egg  until  the 
bird  reaches  a  more  n<lvnnced  stage  of  development,  llie  qsite 
marked  difTerences  in  composition  of  tho  two  sorts  of  oggs  have  baa 
shown  by  chemical  »lndies,  but  ne«d  not  be  referred  to  further  in  th 
present  discussion. 

t^ince  in  all  cases  tho  egg  is  designed  to  furnisli  tho  sole  source  of 
material  for  growth  and  devclupnicnt  of  the  young  individual  for  i 
CDnsideruble  time,  it  is  evident  that  it  must  contain  alt  tlte  eiemeDH 
required;  that  i^,  that  it  mii^t  l)o  a  perfect  food  for  the  pur[>o^  b- 
tcnded.  Milk  is  another  fnniilliir  example  of  animal  food  contaia^ 
ing  all  tlie  elements  of  a  complete  food  for  the  young  and  growiiy 
mdividual.  Milk  and  eggs  nre  freqiioutly  spoben  of  as  perA'rt  foolj 
on  tliis  account.  The  designation  is,  however,  misleading,  for  alUio 
it  is  true  that  they  contain  all  (lie  required  element.^  for  the  grovlli 
and  mainti'nanct!  of  the  yninig  bird  or  (ho  young  mammal,  as  tiff 
cusa  may  be,  the  elements  are  not  in  the  right  proportion  for  (he  sok 
nourishment  of  an  adult  individual.  The  food  value  of  eggi  h 
discost  in  greater  <lctail  beyond. 

OOOKIRO   AND   8EBTIH0  £008. 

The  methods  of  serving  eggs  alone  or  in  combination  with  oUia 

food   materials  aro  very  niinierons.     Cooked  in  various   ways  thtj 

i»re  a  favorite  aninml  food,  taking  the  place  of  meat  to  a  certaia 

^OCteot,  while  raw  eggs,  usually  seasoned  in  .some  way,  are  b_v  do 

means  infrequently  eaten.     Boilc<l  eggs  are  often  used  for  gariush' 

^ing  or  ornamenting  different  foods.     Eggs  are  combined  with  odi* 

laterials  in  various  ways  in  many  made  dishes.     They  are  used  ia 
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iking  cakes  and  such  foods  to  improve  their  flavor,  col<H*,  and 
Eture,  while  in  custaixls,  a-eama,  etc,  they  thicken  the  material  and 
'give  it  the  d«iii-e<i  consistency.  Tlii'  white  of  the  egg  is  also  cm- 
iloiyed  in  making  icings  andconfwTtionery.  Woll-beaton  oi"  whipped 
white  is  used  to  leaven  many  forms  of  cakes  and  similar  foods, 
well  IIS  to  iniprnvc  liic  flavor.  Tlic  beaten  white  incloses  nir  in 
lU  bubbles,  which  become  distributed  thruout  the  mass  of  dough 
IQ  mixing.  The  heat  of  cooking  expands  the  air  and  makes  the 
rails  of  the  aii-  bubbles  firm,  so  that  the  porous  structure  is  retAinetl. 
he  power  to  incloiw  and  retain  air  when  beaten  varies,  being  great- 
tst  in  the  fre^h  egg  iind  much  lessenet!  in  pai-ked  or  old  egg%  Con- 
lient  leavening  powders  have  lessened  the  number  of  eggs  used 
for  thJH  piirpuse.  Sponge  cake,  however,  is  a  familiar  example  of 
food  Ko  leavened.  This  use  of  eggs  explains  some  of  the  recipeji  in 
>ld  cookerj'  books  which  call  for  such  large  nnmbei's  of  eggs.  -These 
>s  are  all  familiar;  the  reasons  for  them  are  doubtle:^  seldom 
lought  of. 

Tliere  are  several  simple  ways  of  cooking  eggs  which  are  very 
jmuiooly  followed.    Thus,  the  egg  in  the  shell  is  cooked  by  im- 
leniiou  m  hot  or  boiling  water  or  is  less  conunonly  roaste*].     After 
lovul  from  tlie  shell,  the  egg  is  cooked  in  hot  water  or  in  hot  fat. 
the  latter  case  it  nmy  or  may  not  be  beaten  or  stirred.    Com- 
>med  with  other  materials  to  fomi  various  mode  dislics,  eggs  are 
>iled,  Wked,  steamed,  or  fried,  as  the  ca.se  niay  be.    Tl>e  total  num- 
•r  of  methodK  of  serving  and  preparing  eggs  is  very  large,  but  in 
Bsrly  every  case  it  will  bo  found  that  the  method  of  preparation  it. 
ly  a  more  or  less  elaborate  modification  of  one  of  the  simple 
[VnethfKls  of  ctxiking. 

Changes  in  weight,  which  are  dependent  on  the  methods  of  cook- 

ig,  are  commonly  noted  when  foods  are  prepared  for  the  table, 

losses  in  weight  being  due  in  general  to  the  volatilizfttion  and  gains 

the  absorption  of  water.     Ciupiaus:  found  that  when  eggs  were 

Icooked  for  an  hour  in  a  steam  bath  the  loss  in  weight  was  insignifi- 

|<ant,  ranging  from  0.03  to  0.1  gram  per  egg.     Camus  found  that 

[Tpith  boiled  eggs  there  was  more  or  less  losy,  owing  to  evaporation  of 

U  little  water  tliru  the  porous  sliell.    If  the  egg  cooled  in  the  water, 

jjt  absorbed  a  little  of  it  and  gained  in  weight.     The  method  of  ma- 

lipulatioa  must  have  some  effect  on  the  changes  in  weiglit,  for  I^bbin 

eports  that  boiled  eggs  gained  on  an  avomgo  about  0.5  gram,  prob- 

ibly  becau^  a  little  water  past'  thru  the  shell.     From  the  tests  as  a 

rbolc  it  is  endent  that  the  changes  in  weight  in  all  cases  arc  small 

td  not  sufficient  to  modify  the  food  value  to  anv  appreciable  extent. 

When  cooked  iu  different  ways  there  aro  marked  changes  in  the 
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&ppearanc«  and  structure  of  eggs.  As  ordinarily  &pplc 
"  boiled  eggs  "  refers  to  eggs  cooked  io  tlie  ahell  in  hoU  Uto  do(  ti» 
e-ssurily  boiling,  waicr.  The  resulting  product  varies  greatlv.  k- 
cortling  to  the  length  of  time  the  cooking  in  continued,  the  in«lb«l 
of  procedure.  el:c.  Perhaps  the  most  ustui  household  melhud  d 
"  boiling  eggs  "  is  to  immerse  them  for  a  longer  or  shorter  timi  i& 
boiling  wa.ter.  An  egg  placed  in  boiling  fcater  not  over  2  niinuUB 
will  have  a  thin  coating  of  coagulated  white  next  the  »kin,  tl»  n- 
mainder  vrill  be  milky,  but  not  solid,  while  the  yolk,  (ho  warm,  will 
be  entirely  fluid.  This  stage  may  Ue  cuHed  "very  ■Kift  boiled."  If 
the  ngg  is  kept  in  boiling  water  -J  minutes,  or  a  Uttle  over,  the  whiti 
l)econie<;  cntiruly  coagulated.  The  egg  thus  cooked  may  be  tanned 
"  v.-»xy.^  If  the  boiling  is  extended  to  &  minutes  or  so,  th«  egg  shon 
a  tendency  to  rise  in  the  water  and  will  be  solid  thniout,  i.  e., "  aeiai 
boiled.''  If  the  boiling  is  continued  up  to  10  minutes  or  louger.  Ik 
"  hard-boiled  "  egg  re.^ults.  The  white  of  such  an  eg:g  is  tiard  loi 
elastic  and  the  yolk  crumbles  readily.  Ail  these  changes  are  due 
principally  to  the  more  or  less  complete  coagulation  ftod  hardeninf 
of  tliB  albumen  of  the  egg  by  hent. 

Numerous  e.\periments  hnre  tieen  made  to  show  the  changes  which 
actually  take  place  when  egg  Hlhumen  is  heated.  If  Che  egg  white* 
gently  warmed,  no  change  i''  noticed  until  the  temperature  readw 
ISi"  F..  when  coagulation  begins.  White  fibers  appear,  which  l» 
come  more  numerous,  until  at  about  lOO*^  F.  the  whole  mass  is  coa^- 
lated,  the  white  almost  opaque,  yet  it  is  tender  and  jelly-litct-.  U 
the  temperature  is  raisied  to  212*  F.  (the  temperature  of  boilinj 
water)  and  continued,  the  coagulated  albumen  boconios  ratich  birder 
and  eventually  more  or  less  tough  and  hom-Uke;  it  also  undet^un 
shrinkage.  Ulien  the  whole  egg  is  coc4ced  in  boiling  water,  the  but 
peraMire  of  the  interior  does  not  imme<liately  reach  212*  F.,  .vrenl 
minutes  being  probiibly  required.  It  has  been  found  by  ejtiwriiuoil 
that  the  yolk  of  egg  coagulates  firmly  at  a  lower  temperature  lltu 
the  whiter 

The  changes  in  the  albumen  noted  above  suggc^  the  idea  that  il 
IS  not  desirable  to  cook  eggs  in  boiling  water  in  order  to  se<nire  the 
most  satisfactory  product.  Those  who  have  given  attention  to  ttw 
BCience  as  wtU  as  the  practise  of  cookery  recommend  "softHxiokwl.' 
"  medium-cooked,*'  and  "  harxl-cooked  "  eggs,  all  of  which  are  coolnJ 
at  a  temperature  lower  than  2l'2°  F.  In  soft-cooked  eggs,  prop- 
erly prepared,  the  white  resembles  a  soft,  thick  cuni,  while  tl»e  vott 
is  duid.  Except  for  a  suggestion  of  nwneos,  tliere  will  bo  liuk 
flavor,  provided  fresh  eggn  are  used.  Medium-cooked  eg^  atv  mer 
tboroly  cooked  than  those  just  mentioned,  the  results  being  stHntml 
by  longer  cookiug  or  by  a  somewhat  higher  tem|M<rature.  The  wkitt 
is  sott  and  tender  and  the  yoke  slightly  thickened.     The  flaror 
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which  is  devnlopud  by  cooking)  is  more  pronouucc^l  Uisii  that  of  a 
ft-cookftd  egg  and  is  generally  considtrcd  more  agreeable. 
^Vhen  an  egg  is  covci-ed  with  boiling  wi»t«r  in  a  bain-mario  or 
ouble  boilvr.  and  the  tcm[i«rftturv  of  tho  water  in  the  outer  vossot 
aintained  at  180-190°  F.  for  30  to  45  minutes,  the  hard-cooked  egg 
Its,  with  the  yolk  dry  and  mealy  and  the  white  solid,  yet  lender. 
The  dirt^'tiuus  giycD  for  preparing  soft-cooked,  medium -cooked, 
id  hard-cuokc<I  eggs  vary.  The  methods  described  in  standai'd 
oookcry  books  without  doubt  give  the  desired  re^ult.s  if  sufficient  care 
lis  exercised.  The  chief  difficulty  e-noountered  by  most  cooks  is  to 
ore  uniform  remdts.  eapocially  with  soft-oooked  and  medium- 
cooked  egps.  It  must  lie  remembered  that  such  results  can  not  be 
expected  when  conditions  vary.  The  time  of  cooking,  the  amount 
of  water  used,  the  number,  si7.e.  and  freshness  of  the  eggs,  and  the 
kinds  of  vessels  used  are  important  factors.  Thus,  eggs  which  have 
Ibeoii  kept  in  an  ice  chest  require  more  heat  to  warm  them  before 
>king  begins  than  do  those  which  have  been  kept  at  room  tempera- 
Again,  so  apparently  trivial  a  detail  us  the  wrt  of  veatet  used 
whether  earltien  or  m<>t.»l)  or  tlie  pla<w  wheru  tiii!  veewel  stands 
uring  cooking  may  pnKluce  very  cliiFereiit  rBsiilts.  Many  perKons 
irefer  to  have  eggs  cooked  at  Uble  in  a  chafing  dish  or  other  suit- 
ble  vessel,  in  such  cases  the  conditions  may  be  controlled  with 
'comparative  ease  and  uniform  results  obtained  with  a  little  practise 
f  care  i»  observed. 
The  following  methods  of  preparing  soft-oooked  and  mcditim- 
ked  egpt  have  lK>en  found  tn  give  uniform  results  in  laboratory 
at  th((  University  of  Illinois:  Using  n  granite-ware  stewpan  oi 
1  quart  capacity,  1  pint  of  wntcr  was  healed  over  a  gas  flnme;  when 
the  water  boiled  the  gns  was  turned  off  and  an  egg  which  had  been 
kept  in  a  refrigerator  was  dropt  into  tlie  water.  Without  disturb- 
ing the  %'essel  it  was  covered  closely  and  the  egg  allowed  to  remain 
in  the  water  6  minutes.  It  was  then  soft  cpoked.  As  shown  by 
tests,  whe-H  the  egg  wau  dropt  into  the  water  the  temperature  f<^ll 
ftlmost  nl  omw  to  I8r>*  F.  and  then  slowly  to  iTO-lTl"  F.  If  the  egg 
remninetl  in  the  water  8  minut&s,  it  was  metlium  cookud,  the  tempera- 
tare  of  the  water  at  the  end  of  the  period  having  fullcn  to  16^104°  F. 
tlniform  results  can  be  obtained  in  the  kitchi*n  ns  well  as  in  the 
laboratory  if  sufficient  attention  is  giren  tn  details,  liearing  clearly 
in  mind  the  etid  desired,  each  cook  must  experiment  for  herself,  as  it 
is  imposeible  to  give  directions  which  will  apply  to  all  cases. 

The  same  changes  which  havo  been  noted  above  as  taking  place  in 
^B^  yolk  and  whitu  when  heat  is  applied  in  preparing  iMiilcd  eggs 
take  place  when  other  methods  of  cooking  are  followed,  tho  they  are 
not  always  apparent. 

Poached   or  dropt  ^gs   are    removed    from    tho  :dieil    and    ther 
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in  water.  Thudicliiini  nMKiiiiniends  the  use  of  salted  »ila 
to  whirh  R  Tory  littlo  Tinef^Hr  hits  been  added.  The  reason  fnr  tto 
is  perlmps  thnt  Hwtic  acid  (vinegar)  tends  to  precipitate  albumen— 
ili&t  is,  to  prevent  4  Io!«  duo  to  some  of  the  egg  lieing  diwolved  b 
the  water.     Flavor  may  aisc)  be  one  of  tlic  objccty  soufiiht. 

Fried  cgjcs  are  geaerally  cooked  in  a  flat  pan.  in  u  little  hot  faL 
oil,  or  butter,  und  may  bo  cither  soft  or  hard,  according  to  (he  lengli 
of  timp-  employed  in  the  process.  Egg»  ar«  also  occaidonally  bak«d 
in  much  the  same  miinncr  thnt  they  are  fried. 

The  omelet  'm  generally  regarded  as  one  of  the  most  appetiling 
forms  in  ivhich  eggs  can  be  served.  It  consists  of  the  beaten  egg  with 
a  little  milk,  water,  und  cream  or  melted  butter  added,  qiiicklj 
cooked  in  a  little  fat  or  butter  in  a  suitable  pan.  and  folded  over  to 
that  it  may  be  tunied  out  of  the  pan  in  a  half-round  fonu.  Soof 
cooks  insist  that  the  beist  omelets  are  made  by  usin^  hot  water  iitstfl^ 
of  milk  or  cream.  The  hot  water  is  stirred  into  the  egg  yolk  in  flf 
proportion  of  1  tablespoon ful  to  un  egg..  Scrambled  eggs  resemm 
on  omelet  in  method  of  preparation,  but  no  effort  is  made  to  pretarw 
the  characteristic  form  nnd  appearance  of  the  omelet.  Grnenll; 
ling:,  lightness  is  de^red   in   an   omelet  and    thoro   mixing  io 

'scrambled  eggs.  The  former  is  secui'ed  by  beating;  ttiL'  latter  t? 
stirrin^E"-  Omelets  arc  sometimes  made  with  the  addition  of  variosj 
material^  8uch  as  parsley,  jams,  ele.  Many  so-c»lIi>d  omelets  ant  mid* 
in  which  flour  is  used.  These  are  more  properly  puneakes,  and  raij 
very  greatly  accor<ling  to  the  ingredients  used.  Such  dishes,  as  wall 
as  sweet  omelets,  etc.,  are  treated  of  in  cookery  books,  as  are  also  muCJ 
Dtlicr  way»  of  serving  cggfiy  which  are  in  principle  the  same  as  thiRi 

lalready  noted,  but  in  wluch  the  final  appearance  is  more  or  iNf 
modiricd. 

The  foods  in  which  eggs  are  combined  with  other  materi&l« 
from  0  simple  custard  or  c«ke  to  the  most  Blaboratn  of  the 
tiouer's  products.     In  nil  such  dishes,  as  previously  noted,  egp 
used  to  give  consistency,  color,  flavor,  or  ligltLne.>«. 

Eggs  are  especially  rich  in  protein  (the  nitrogenous  ingredient  of 
food).    This  mat^ial  is  required  by  man  in  build  and  repair  tb* 

,  tissues  of  the  body.  Some  energy  ia  also  furnished  by  protein,  bm 
Its  and  carbohydrates  supply  the  greater  part  of  the  total  amouu 
nneded.  Combining  eggs  witli  fldur  and  sugar  (carbohydrate?)  and 
butter,  cream,  etc.  (fat),  is  perhnj>s  an  unconscious  effort  in  prepart 
a  food  which  shnll  more  ne-arly  meet  the  requirements  of  ihe  bodv 
than  either  ingredient  alone.  When  egg&,  meat,  fish,  cbeeHe,  or  o4btf 
similar  foods  rich  in  protein  are  eaten,  such  other  foods  as 
butter,  potatoes,  etc.  are  usually  served  at  tJic  same  timtt,  the 
being,  oven  if  tlic  fact  is  not  realized,  to  combine  the  different 

rOt  nutrients  into  a  suitable  diet.    The  wisdom  of  such  com 
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■s  well  as  of  uthvr  geiierail.v  accepted  food  habits,  was  proved 
ago   by   prscticiil   csperienc*.    The  reason  has  boeu   uiore  slowly 
learned. 

Ak  previously  stated,  egg  white  vrheii  heated  at  the  tempoTBtnre  of 
b«>iling  watvr  for  a  cormiderable  time  Itecomtst  linnl  imd  contracts. 
This  explains  the  ctirdling  of  custards,  shrinknpc  and  toughening  of 
oni*^Iets,  suuflti^,  nit'riiiguv^.  ^i^Mtngt!  cake,  and  similar  mixturea.  The 
firm  congulntion  of  albtimen  at  312°  F.  explain»  the  use  of  agg  white 
for  L-lnrifying  coffee,  :^oup.  or  other  liquid:^.  The  albumen,  which  is 
miAi-d  with  the  li<]uid  before  boiling  coa^iilateA  and  inc]oc«»  tJie  flotit- 
ing"  particles,  leaving  the  liquor  clear.  A\'hen  eggs  are  removed  from 
the  shell,  a  little  nf  the  white  usually  clings  to  the  inner  surface 
unless  it  is  scraped.  Such  eggshells  arc.  often  used  foi-  clarifying 
purposes  instead  of  the  whole  egg.  The  clarif}'ing  propertiee  are, 
of  foiirse,  due  to  the  egg  white  and  not  to  the  shells. 

The   u?es  of  eggs   fnr  other  purposes  than    food   are   numerous. 

L<nrge  quantities  of  egg  white  are  U}«d  in  the  manufacture  of  albumen 

pupcr  for  photographic  purpo&etj,  and  the  egg  while  imd  yolk,  and 

»r<Hjuctt«  made  from  thciti,  are  very  important  in  the  nfaoufacture  of 

my  different  urtidetj. 

DESCMFTION  AKD  COHFOSITIOK  OF  EQGS. 


Sise. — Tlio  egge  of  different  kinds  of  domestic  poultry  vary  in  size 

well  us  appearance,  and  there  is  also  a  considerable  range  in  the 

of  eggs  of  difTerent  biveds:    thus,  hens'  eggs  range   from  (ho 

lall  ones  laid  by  bantams  to  the  large  ones  laid  by  i>uch  breeds  as 

igttt  Krahniu:^    On  un  uvcruge  u  hen's  egg  ts  '2.*27  inches  in  length 

ind   1.72  inchefi  in  diiimetcr  or  width  at  the  broadest  point,  and 

reighs  about  2  ounc«$,  or  S  eggs  to  the  poimd   <1.&  pounds  per 

iosen).    Gcnc-nilly  -Bpeiiking,  the  egg^  of  pullets  are  smaller  than 

losu  of  old  hens,  thoi^  of  ducks  somewhat  targir  than  hens'  eggs, 

rliile  those  of  turkeys  and  geese  are  considerably  larger.     Guinea 

on  an  aTerage,  measure  1.87  by  1.5  inches,  nre  ratlier  pointed 

it  onu  end.  and  weigh  about  hi  ounces  each,  or  17  ounces  to  the 

n.    Goo^  eggs  weigh  about  5.5  to  (t.7  ouucet?  each,  or  about  & 

Hinds  to  the  dozen — that  is,  more  than  three  times  as  much  af> 

s'  *irgS'    The  eggs  of  wild  birds  are  said  to  be  smaller  than  those 

tho  Bume  sjjecies  when  domesticated.    Wild  ducks'  g^:s  are  said 

be,  on  on  average,  1.97  to  2.17  inehe;*  in  diameter,  aud  donieslic 

lurk:-'  eggs  2.3fi  to  9.5(1  inrhes. 

Compoaitioa.— The  sliells  of  hens'  eggs  constitute  about  U  per  cent, 

le  ynlk  32  per  cent,  unil  ihr  white  57  i>er  cent  of  the  tntnl  weight  of 

c*^.    Tl»c  projvirtion  of  white  nnd  yolk  varies  somewhat  with  dif- 

)t  breeds.    According  to  recent  investigations  the  proportion  of 
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yolk  U  groateat  in  bantam  eggs,  and  in  general  is  greater 
brwsls  of  |Kiultry  which  are  best  suited  for  fattening 
bretxis.     Aa  shown  by  lesta  made  at  Ihe  New  York  Stalal 
Station,  wtiite-shcUed  oggs  have  a  somewhat  heavier  sheU  11 
shelled  eggs.    The  shell  of  a  deck's  ejrg  constitutes  about  Hj 
of  the  total  weight,  and  that  of  n  plover  egg  10  per  cent, 
ing  table  tihows  the  composition  of  hens'  egga,  raw  and 
ftlielled  and  white  slkelled.  and  of  eg:g  white  and  yolk,  as 
composition  of  the  egg  (whole  egg  white  and  joUc)  of 
fowl,  duck,  goose,  turkey,  plover  eta.  also  evaporatpd  egpl 
Hiibstitute&     For  piir[>t»!iftof  compurir^in.  llin  cumpositinDcifl 
and  E^reral  other  familiar  animal  foods  and  of  wheat 
potatoee,  ia  also  added. 

Aterapt  am^omtitm  ^  «t0t,  tgg  producta.  imdcertaiaeAtrfiiA 
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Ttie  above  Ggureft  represenl  uverage  T&luca.  Individual  specimens 
^  mora  or  less  from  the  average. 

ks  is  ^own  by  antily!*is.  egga  consist  cliieQy  of  two  iiuirients — 
=*in  and  fat — in  addition  to  water  and  miiitnil  matter  or  a-sh. 
■"bohydrates  are  pnaeat  in  amall  amuuntfi  and  are  usually  not 
annined  in  analyses.  According  to  rvc«nt  Kgiirca,  duck  eggs  con- 
ft  0.S  per  cent,  h«n8'  eggs  0.67  per  cent,  turkey  and  gulnoa  «ggB 
bl  0.S  per  cent,  and  goose  eggs  1.8  per  cent  of  carbohydrates. 
'^rer  fjirgs  contain  considerably  more,  the  amount  reported  being 
c  2  p*T  cent.     In  the  case  of  domestic  poultry  about  onc-tUird  of 

carbohydrates  occurs  in  the  yolk  and  about  two-tiiirds  in  0» 
te  of  the  e^.  The  protein  or  nJtrugenou^  mutter  i^  tbe  nutrient 
.<h  is  needed  to  build  and  repair  body  tiwaue,  as  alniudy  stated, 
J«  the  fat  is  useful  for  supplying  energy.  Some  coerg}-  in  also 
l  ved  from  protein.  Mineral  matter  is  requirwl  by  Ihc  body  for 
L^ing  Ijones  and  other  tissue  and  for  other  purposesi.  but  less  in 
■litely  known  concerning  the  kind  and  amount  required  than  in 
«aisp  of  the  other  constituents. 

CI  t-ompoeitioD,  e^gs  of  all  aorts  resemble  taich  animal  foodh  as 
i-t,  milk,  and  cheese,  more  than  such  vegetable  fnod»  ah  Hour  and 
■toes.  As  will  be  seen  by  the  figures  in  the  above  table,  hoDF' 
Wand  those  of  other  domestic  fowls  do  not  differ  greatly  m  com* 
ition.  Neither  does  the  cooketl  egg  vary  materially  in  compow- 
1  from  Ihe  raw.  tho  it  vnrifw  nuirkwlly  in  texture.  The  yolk  and 
tf*  differ  greatly  in  composition.  The  yolk  contains  considerabli- 
,  and  aiih,  while  the  white  is  practically  free  from  fat  and  has  a 
)r  amall  ash  content.  Fhe  white  rontainn  aomewhat  less  protein 
I  about  twice  as  much  water  at*  tlie  yolk.  As  ia  usually  the  case 
n  our  familiar  foodit,  the  water  is  not  risible  as  such,  but  is  eom- 
»d  or  mingled  with  the  other  coDtrtituente,  so  that  the  whole  food 
noreor  less  moist,  liqui<i,  or  juicy. 

ffhe  figures  quoted  in  the  table  show  that  there  i«  practically  no 
ilerence  in  com]M)silion  Iwtween  hens'  eggs  with  dark  shells  and 
pw  with  white  shells  altbo  there  im  a  popular  belief  in  some  locali- 
)  that  tlw  former  are  "  richer." 
U  ahown  by  their  compomtion,  eggs  are  nntritioiiH  food.    They 

Ibbb  concentrated— L  e.,  contain  more  water— than  cheese,  but  are 
re  concentrated  than  milk  or  oysters.     In  water  content  they  do 

differ  greatly  from  the  merage  value  fnr  lean  meat  The  kinds 
I  amounts  ol  nulrientw  in  egg*  indicate  llial  they  may  be  properly 
d  in  the  diet  in  the  same  way  as  most  other  ammal  foods,  and  this 
ief  is  confirmed  by  the  exjM-nenw  of  uncouote<i  generations, 
lie  table  shows  the  niitnent«  in  different  kinds  of  eggs  and  in  a 
r  other  foods.     Many  wtudies  have  been  made  of  the  chemical 
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bodied  making  up  the  diffonmt  classes  of  nuirionta.  £gg  white  i> 
8oniefim(<»  snU\  to  be  pure  nlliuiiwu.  In  reality  iL  consists  of  eewil 
albiinicns^  rikI,  nccnrttiug  to  many  observers,  a  tittle  carbohjdnite 
material.  The  phosphanis  in  the  ulhiiiiiuii  of  the  egg  while  is  cqiiin- 
lent  to  about  0.03  per  («nt  phosphoric  acid.  The  cliief  ash  constituent 
is  sodium  chlorid  (common  b»lt). 

A  very  extended  inve^tifftttion  of  the  white  of  egg  was  made  at  tlu 
Connecticut  State  Experiment  Station.  The  "  albumen  ^  or  prolwn 
of  egg  white  was  found  to  consist  of  four  bodice — ovalbuitien,  voc- 
albmnen.  ovomucin,  and  ovomuooid.  The  ovalbumen  is  the  diief 
FtxfiiKtitiient  and  makes  up  the  greater  part  of  the  egg  white.  The 
conalbumen  Iia.<i  nmch  the  same  chemical  propcKit^  as  ovalUtunen. 
Ovomucin  and  ovomucoid  arc  glycoproteids,  and  are  pruaent  in  aiuil 

BIIKHintjh 

Egg  yolk  oontttins  a  number  of  different  bodies,  iDcIiidiog  aboBl  U 
per  cent  vitellin  (a  proteid)  ;  SO  per  cont  pnlmatin,  stearin,  and  oleb 
(the  fatty  constituents),  ond  0.5  per  cent  coloring  matter,  beadtt 
gome  lecithin  (a  fat-like  body  containing  phosphorus),  nuclein,  etc. 
Tbo  yellow  coloring  matter  in  egg  yolk  hn^i  been  separated  tni 
studied  somewhat,  and  Uio  its  exact  character  is  not  yet  known,  il  i> 
related  to  tJie  yellow  coloring  matter  of  animal  origin  calle^t  lutein. 
The  total  phosphonia  in  the  yolk  i.s  equivalent  to  a  little  ovt-r  1  pt( 
cent  of  phosphoric  acid.  Besides  phospboriid,  the  yolk  contuini  such 
chemical  elements  as  calcium,  magnesium,  potat^um,  and  iron  i»  the 
form  of  salts  and  other  cliemical  compounds.  T!ie  jirotein  of  ^ 
yolk  was  studied  extensively  at  the  Connecticut  State  Exporimeflt 
Station.  Accoitling  to  these  inveHtigntton^i  it  contains  a  Urge 
amount  of  prutcld  matter  combined  with  lecithin.  The  nam*  Ira- 
tliin-nucleo-ritellin  is  pro|>o««d  for  tbita  compound,  which  beharra 
like  a  globulin.  It  is  soluble  in  a  solution  of  salt.  \a  pretwrcd  in 
the  laboratory,  the  lecithin-nucleo-vitellin  contained  from  15  to  30 
per  cent  Ic'cithin.  A  lccithin-fr««  body  insoluble  in  salt  Mtlution  wu 
aUo  isolated.    This  was  culled  nucleo-vituUin. 

The  lecithin  present  in  egg  yolk  and  otlier  food  materials  has  cxtm 
to  he  regarded  us  one  of  the  very  iiuportaut  food  constituents,  ^  h 
addition  to  other  elements,  it  fumislies  the  Imdy  with  phosponis  in  i 
form  in  which  it  may  be  readily  a.<i»imihitod.  Kggs  hiivu  alwatt 
been  recognized  us  a  valuable  food  in  invalid  dietetics.  The  iii 
gallons  which  have  been  made  with  lecithin  furnish  additional  jyii-i 
of  the  truth  of  this  belief,  and  «j^  yolks  in  abundance  an>  often  pi» 
scribed  where  it  is  desirable  to  supply  n  very  nutritious  and  easflf 
assimilated  diet. 

One  of  tlie  constituents  of  egg  albumen  is  sulfur,  and  the  «Q 
albumen  is  readily  decomposed  with  the  liberation  of  hydragea  sJ- 
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phid.  The  bad  odor  of  rotten  cg^  is  duo  litrgoly  to  th«  presence  of 
this  gas  and  pbosphurcted  hydrogen,  which  is  also  fonncd.  Tho 
shell  of  the  egg  is  porous,  and  the  tnicro-organiEniB  which  cause  the 
egg  lo  ferment— i.  e.,  to  rot,  or  epoil— gain  access  to  (he  egg  t)iru  [he 
minute  openings.  Like  the  ntold  s|M>i'e(>,  thet«  nucro-orgunisniH  aro 
widely  distributed. 

Composition  of  &hcU. — In  the  table  no  figures  are  giren  for  the  com- 
position of  tlie  eggshell,  which,  of  course,  has  no  food  value.  The 
shell  of  the  hen's  egg  is  nmdi!  tip  very  largely  of  mineral  matter,  con- 
taining 03.7  per  cent  calcium  carbonate,  1.3  per  cent  inagnestum  car- 
bonate, 0.8  per  cent  calciimi  phosphate,  and  4.2  per  cent  of  organic 
matter.  The  shells  of  goose  eggs,  on  an  average,  have  tlie  following 
percentage  composition:  Calcium  carbonulL-,  95.3;  miigiiesium  car- 
bonate, 0.7;  calcium  phosphate,  0.5,  and  organic  matter,  3.5.  The 
ahelU  of  ducks'  eggs  contain  94.4  per  cent  ralcinm  ca.rl}on«tR,  0.5  per 
cent  mugiiniiuin  curlmnate,  0.8  per  cent  calcium  phosphate,  and  4.3 
per  cent  organic  matter.  The  shellti  of  other  eggs  are  doubtless  of 
much  the  same  composition. 


FLAVOR  OF  EaCS. 


It  is  generally  conceded  that  eggs  which  are  perfectly  fresh  h. 
the  finest  flavor.  After  eggs  have  been  kept  for  a  time  the  flavor 
deteriorates,  even  if  there  is  no  indication  of  spoiling.  Such  differ- 
ences are  especially  important  when  eggs  are  used  for  tabic  purptiseii.  ^j 
Stale  eggs  are  not  regarded  as  palatable,  and  the  flavor  of  spoiled  ^H 
*g(P  is  siich  that  for  this,  if  for  no  other  rea.eon,  they  are  totally  uu-  ^1 
flC  for  f<Hxl.  The  flavor  of  even  perfectly  fre-ih  egfp  in  not  always  ^j 
satisfactory,  since  it  in  influenced  more  or  le5?s  by  the  character  of  tha  ^H 
food  eaten  by  the  laying  hena.  The  New  York  State  Experiment  ^1 
Station  studied  the  cfTect  of  different  rations  upon  the  flavor  of  eggs.  ^ 
Those  laid  by  hens  fed  a  highly  nitrogenous  ration  were  inferior  to 
those  from  hens  fed  a  carbonaceous  ration.  They  had  a  disagreieablo 
flavor  and  odor,  the  eggs  and  yolk  were  smaller,  and  the  keeping 
qualities  were  inferior.  In  a  test  at  the  Massachusetts  (Hatch)  Ex- 
periment Station  to  compare  cnbbnge  and  clover  rowen  a.i  tlio  gi-epn 
portion  of  a  ration  for  Inying  hens,  it  was  found  that  the  eggs  pro- 
duced on  the  former  ration,  altho  heavier  and  posm^'^ting  a  higlier 
.percentage  of  dry  matter,  protein,  and  fat,  were  inferior  in  Qavor 
land  cooking  qualities  to  eggs  produced  on  the  ration  containing 
.  clover.  The  North  Carolina  Expeiiment  Station  studied  the  effect 
of  highly  flavored  food  upon  the  egg«  produced.  A  small  quantity 
of  choppe<l  wild-onion  tops  and  bulbs  was  adda<l  to  the  feed  of  a 
number  of  hens.     After  about  two  weeks  (he  onion  flavor  was  noticed 
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in  tho  eggvt  Uid.    When  tlie  nmoiint  of  onion  teed  wns  incrca!«il 
llttvnr  bpcnnie  ho  proninincod  (linL  th(>  rgg^  could  rial  he  uitcd.     A 
after  thi'  feeding  of  <inioii.s  whs  diHTonliiiiK-tl  Ihr  disnfrri-iiible  fta^ 
WHS  no  loDgor  noticed.     From  ttieeo  testa  it  appeal's  that  tbt*  Jlavon 
eggti  itiiiT  bo  materially  influenced  by  the  food  consiuaed.     This  ig 
matter  of  iniportancc,  especially  when  poultry  are  kept  to  guj 
eggs  for  tAble  utw. 

COLOB  OF  EGGSHELLS. 

Considering  both  wild  and  domcetic  birds  of  all  sorts,  the 
shell  ranges  from  white  to  deep  colors  thru  a  variety  of  tints 
nottlinge.  The  eggs  of  domestic  fo-nls  are  not  higlily  colored, 
of  hens  vary  from  white  to  a  light  or  deep  browni^jli  tint,  the 
(ruui  a  particular  breed  being  very  similar  as  regards  their  c 
Tlie  L'ggs  of  dueks  are  bluUh  white,  tboM)  of  ge(*s(>  are  ooniiDDiiljr 
white.  The  t--ggs  of  guinea  fowls  ar«  white  or  light  brown  more  ar 
less  mottled  with  a  deeper  nliade,  and  the  eggs  of  turkeys  are  asaaUjr 
njirckled  with  a  yellowish  brown, 

^Vny  special  coloring  of  eggs  of  wild  birds  is  commonlj  czplaiivd 
as  a  protective  measure  which  has  been  developed  to  render  the 
inconspicuous  in  (heir  normal  surroundings,  and  therefore  less  ea^q]] 
found  by  their  enemies.     Such  reasonings  would  indicate  that 
observed  differences  in  the  color  of  bens'  eggs  are  due  to  charac 
istics  whieh  <tiffcrcnt  breeds  have  inherited  from  remote  wild 
tors.     Of  common  breeds,  Plymouth   Bucks,  Wyaodottos.  Cc 
Brahmas,  and  Langahans,  among  others,  lay  brown-^tdlcd  egg«.  ai 
I^cg'horns  and  Minorc».s  white-sbelled  eggs. 

In  Htudies  undertalipn  ul  the  Maine  F.xpertmont  Station  «itli 
liVyflndottes  and  Plymouth  Ttocks  for  the  purpose  of  establishing 
strains  with  highly  developed  laying  riualities  the  recorded  diU 
show  that  altho  both  breeds  lay  tinted  eggs  the  depth  itf  ix>lor 
varies  decidedly  with  individual  birds  in  the  case  of  endh  breeds  Bt 
cai-eful  selection  of  breeding  stock,  therefore,  it  should  be  (>ofeiibla 
to  control  the  color  of  the  eggshell  to  a  great  extent  so  tltat  it  mtj 
bo  mode  to  meet  any  market  demand.  The  color  of  the  sheJl^  vrti 
evi^r  its  reason,  is  a  feature  which  has  some  effect  on  the  market  nt 
of  ^gg^  f^^  domestic  poultry,  altho  not  upon  their  food  value  tirt_ 
pp.  15  and  30),  the  brown-shcIIed  eggs  bringing  tlie  higher  price, 
instance,  in  the  Boston  market  and  white-sltelled  eggs  in  the  Si 
Vork  market.  In  England  the  preference  i«  decidedly  in  favor 
the  tinted  egg». 

There  is  no  constant  relation  between  the  color  of  the  shell  and 
composition  of  the  egg,  notwithstanding  the  popular  beliuf  that  iJh 
\    daik-sheiled  eggs  are  ''richer."    Extended  investigatiooB,  In  whidi 


many  analyses  were  made  of  eggs  from  different  kinds  of  hens,  c4^ 
riefl  on  at  the  California  and  Michigan  expwrinicnt  stntions,  showed 
plainly  that  (here  are  nu  uniform  pariatioDH  in  the  physical  proper- 
tics  and  chemical  (!ompo«ition  of  brown -t^heUod  and    wliito-aiielled 
cftga.     The  brown-shelled  eggs  analyxed  at  the  California  Experi- 
ment Station  were  laid  by  Partridge  Cochins.  Dark  Braliina.'i,  Black 
I^iig>ihan3,  Wyandottes.  and  Barnnl  Plymouth  Rock-s  ami  thn  white*  ^, 
shrllt!*!  cgga  by  Brown  Ijc^onis,  Biilf  I^f^orn-s,  White  Minorca^t^f 
and  Klark  Minomi8.    On  an  average  the  different  colored  eggs  were^^ 
practically  alike  as  regards  oompoeition  and  total  nutritive  value. 
The  analyses  made  in  connection  with  the  Michigan  Kxperiment  Sta- 
tiou  investigations  gave  residts  which  were  entirely  in  aooord  witi 
those  obtained  in  California. 

The^  tests  and  others  like  them  justify  the  statement  that  the  eggs] 
of  any  given  breed  of  hens,  whatever  the  color  of  the  sliells.  arv  as 
nutritiuu!*  as  thaw  of  another  breed  provided  tlit;  eggti  are  of  the  aaioe 
size  and  freshiMas  and  the  fowls  nn.-  oqually  well  fed. 

COLOB  OF  EOG  COHTENTS. 


Raw  egg  white  has  a  more  or  Inss  greenish  tinge,  tlio  apparently  no 
8poci6c  coloring  matter  has  been  isolated  from  iL  When  the  albu- 
men is  roagtilated  by  heat  in  cooking  the  color  variei^  from  white  to 
e  gret-nish  or  yellowish  tones,  hard  1o  define,  yet  ditjIJnct. 

The  egg  yolk  owes  its  characteristic  yellow  color  to  a  pigment 
closely  akin  to  the  yellow  coloring  mnttor  of  animal  origin  called 
lutein.  Tbo  frequently  the  yolk  in  pale,  the  color  which  we  associate 
with  the  egg  yolk  is  a  decided  yellow.  The  pale-yolked  eggs  are 
often  .laid  by  lHiii?<'kee|)ers  to  he  inferior,  as  a  given  number  of  such 
jolk«  impart  toTak«  or  nistard  less  of  Lh«  yellow  color  which  is 
looked  upon  as  an  indication  of  rirJiness  than  du  e^gs  of  a  darker 
yolk. 

The  yellow  color  apparently  depends,  in  large  measiiro  at  leaist, 
upon  the  presence  of  green  feed  in  the  ration,  and  pale-colorod  jolk» 
indicate  that  «ijeh  feed  is  deficient.  At  any  rate,  at  the  New  York 
State  Kxjjerinient  Station,  it  was  noted  that  hens  fed  only  <*rtain 
grains  and  aniniiil  feeihi  generally  laid  eggs  with  pale  yolks,  and  that 
adding  to  the  ration  a  lilN-ral  amount  of  fresh  or  dried  young  clover, 
alfalfa,  or  grass  will,  as  a  rule,  insure  the  deeper  yellow  color,  which 
is  desired.  It  is  reasonable  to  assume  that  it  i.s  the  coloring  bodied 
or  oth'T  materials  containing  iron  present  in  green  feed  which 
offect  the  yellow  color  of  the  egg  yolk.  The  New  York  csperimunti 
indicate  that  the  poaltry  raiser  who  desires  eggs  with  deeper  colored 
yulks  can  obtain  them  by  feeding  an  abundance  of  sach  groott  feodu 
OS  those  indicated. 
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That  tiie  color  ot  the  Trhi(«  Taries  more  or  leas  with  diflarot 
rations  n-as  also  noted  ut  the  New  York  State  Experiment  Suttoo, 
Cho  the  variation  was  less  c'onsUuit  than  ivith  the  yolks.  There  ti 
A  belief  tJifit  the  rooked  whites  of  egga  having  sholls  of  liglit  liu 
will  niatcl)  in  color  and  Uiut  the  albumen  of  wliite-!ibeU(Ml  cgp  ii 
deciile<11}r  whiter  when  cooked  than  that  of  eijigs  with  tint«d  8ftK& 
Perhaps  few  penttms  rnrry  preferences  so  far  iiii  to  refuse  id  igU 
because  of  the  color  of  the  white,  jot  it  is  stated  on  good  authortiT 
that  in  high-rln^^-^  hott-lK  and  restanrants,  where  great  atteDtion  ii 
paid  to  details,  it  has  been  found  that  the  boiled  eggs  served  onri 
match  in  color.  If  when  taken  from  the  shell  one  K  greenish  white 
and  the  other  clear  white  the  eggs  are  often  rejected  on  the  ftntaiA 
that  one  of  them  is  not  of  the  required  gtaudurd  of  excellence. 

Altho  analyses  sliow,  as  has  been  stated  above,  that  variatioiu  ia 
color  are  not  necompanicd  by  eorresimnding  variations  in  coinpas- 
tion,  it  is  not  at  nil  uiililieiy  Uiat  thcru  ai-c  ditTerentvK  in  the  flavor 
corrosponding  to  (he  color  of  the  egg  contents  and  that  the  deep 
yellow  yolks  have  a  more  pronounced  flavor  than  the  pale  yoUa 
At  any  mte,  an  long  ns  preferences  for  dc«p-coIor<Ml  yolks  and  dear 
whites  exist  the  ponltry  raiser  who  caters  to  a  fancy  markcc  sbatU 
take  thetD  into  account. 

It  is  a  matter  of  common  ob&ervation  that  when  eggs  are  boiM 
the  yolk  where  it  joins  the  white  has  often  &  more  or  less  greoiudi 
color.  Contact  with  the  white  renders  the  snrface  of  the  yolk 
vhat  alkaline.  Esperiment  has  shown  that  when  egg  white 
many  other  proteids  are  heated  hydrogen  .tiilphid  or  some 
volatile  sulfur  liody  is  (]nite  commonly  liberatetl  in  small  amou: 
and  Buhner  has  found  that  the  discoloration  of  the  egg  yolk  is  i^ 
to  the  action,  in  the  presence  of  alkali,  uf  hydrogen  solphid 
produced  on  the  iron  of  the  vitellin  of  egg  yolk. 

Silver  is  very  quickly  tumwl  dark  by  air  containing  (mlfnl 
fumes.  The  blackening  of  silver  forks  and  spoons,  so  comnKwlr 
noted  when  they  come  in  contact  with  eggs  at  table,  ia  due  to  Ilic 
action  upon  the  silver  of  the  small  amount  of  hydrogen  sulpliid  or 
other  sulfur  body  liberated  from  the  vgg  white  when  it  is  cooked. 


DIGESTIBnJTY  OP  EOOS. 


I .         Raw  eggs  or  eggs  only  slightly  cooked  are  commonly  aud  to  be 

I  very  dige.^tible,  the  idea  being  d>viously   that  they   digeist  readilr 

I  without  giving  rise  to  pain  or  other  physicaJ  discomfort.     The  it 

I  digestibility  has    another  meaning,  and   one  which   is    commc 

I  intended  when  it  is  used  in  the  discussion  of  food   values.    Tti*' 

■  refers  to  tht*  thoronesa  of  digeBlion — thnt  is,  to  the  total  amoimt  uf 

^^  material  which  any  food  gives  ijp  to  the  body  in  its  ptasaage  thru  t^ 
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[digestive  tract    Since  only  soluble  or  possibly  cmulsificil  mattvr  can 

I  pass  thru  the  nalU  of  tbo  tttcmindi  uikI  intci^tinea  and  hn  taken  np  into 

drculaiion  to  nouri:^  the  bcJj,  it   folton-s  thut  only  material 

hich  is  soluble  or  is  reiiijered  soluble  by  the  nclion  of  pepsin,  tryp- 

latn,  and  otli«r  ferments  in  the  digestive  juices,  is  truly  digestible.. 

Tho  original  condition  of  food,  the  method  of  cooking,  iind  the 

amoiinl  eattrn  at  a  given  time,  are  nniong  the  Factoi's  which  determine 

the  quantity  of  any  given  materia)  which  can  be  digested. 

.Statements  ore  fr«<|iipntlT  made  with  regard  to  tlic  length  of  time 

required  to  digest  diffcpcnt  foods.     Atany  of  ihesp  are  doubtless  far 

I  ft^tm  nccumte,  as  th«  Kubjoct  is  not  easy  to  sliidy.     By  mothods  of 

artificial  digrslion  tliB  length  of  liiiu>  reqiiiivd  to  render  difTnrent 

foods  silublp  has  Ixwn  frwiuciitly  (fstpd.     It  is  ixissribli*  to  use  in  the 

[experiments  tlie  sunit-  dig^ttre  fonni^nt'i  tvIiicJi  occur  in  th«  body 

and   to  approsimair  body  ti^mperalure,  clc.  but  it  is  quito  ceTtain 

that  all  ihi'  conditions  of  digestibility  in  the  body  can  not  be  rcpro- 

lduce<i  in  the  Iiiboratory.     The  re-s-«lts  obtnirt'd  arc  intore^ing  and 

Lofton  valuable,  but  it  is  worthy  of  note  that  careful  investigators  arc 

Imucli  slower  to  make  Ktreeping  deductions  from  them  than  are  )K)pu> 

|lar  writers  on  the  subject. 

More  Iban   fifty  yearn  ago   Doctor   Iteanmont,  a   United  Statea 

[Anoy  5urgeon.  had  an  ext-elk-Dt  opportunity  for  Httidying  digestibil- 

[ity  in  the  stomach.    A  healthy  3'ouiig  man  was  accidentally  wounded 

'in  the  stomach  by  tb«  di«<*b«rgi>  of  n   miif^kot.     In  time  the  largo 

I'Wound  heiilcd,  leaving  a  ]M>rniRnt>nl  opening  into  the  stomach.     This 

i,was  ordinurily  closed  by   a   valvniiir  Hup  made  by  a   fold  of  iho 

[Btomach  lining,  which  coidd  Ik;  va.sity  pushed  aside  and  the  interior 

)Of  the  stonmch  examined  or  the  stomach  contents  removed  as  de- 

,  fiirtHl.     Strange  as  it  may  socm.  this  could  be  done  without  giving 

the  subject  pain  or  dnnoyance,  nor  was  his  general  health  abnormal 

after  the  wound  hiui  healed  in  this  ourions  wny.     For  many  Tears 

after  the  time  of  the  accident   (1822)    the  man  was  under  Doctor 

Beaumont's   aire   iind    observation.     Very    many    experiments    were 

made  on  the  length  of  time  rctiuired  by  dilTerent  food?  for  digestion 

in  the  stomach,  or  "  chyniification."     Many  artiiiriii!  digestion  exjxiri- 

nicnts  wex-e  also  made,  using  gastric  juice  removed  from  the  man's 

rtomach.    Altho  tho^so  investigations  were  carried  on  long  before 

the  theories  and  methods  of  physiological  chemistry  now  a()0(!pted 

.were  known,  so  much  care  was  taken  in  making  the  exixu-iments 

[and   in  recording  the  experimental  data  that  the  work  ha»  never 

lOeased  to  be;  of  great  value  as  well  as  interest.     However,  it  slumid 

not  bo  forgotten  that  Doctor  Ikaumont  studied  only  digtvition  in 

the  dtomoch;    bis  irork  throws  no  li^t  on  digestion  in  the  inlee- 

ti.    This  is  of  especial  importance  in  the  case  of  starchy  fooda, 
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as  the  digestion  of  starch,  which  is  begun  b;  Oie  ati?»,  o 
the  stoniii<;h   but  is  resunioci   in   (ho   intixtiDeft.     The  otp 
reported  include  ainonR  others  tests  of  the  length  of  time  i 
(o  dig«fit  nggs,  hard  and  soft  boiled,  fripd,  rofksted,  uxj  ns 
raw  oggs  were  wimetiintis  whipt  nnd    sometimes  not.    In 
tests  fresh  eggs  wen?  iiHed.     Ilard-boilwl   and    fried  oggn 
quired  3^  hours  for  digestion  in  the  stomnch,  i.  e.,  forUwfn 
of  chyme;  soft-lmileil  cggn  required  8  hours;   roasted  ^g<t!l 
raw  eggs,  not  whipt,  2  hours,  and  raw  eggs,  whipt,  li  hcan 
tested  by  the  methods  of  artificial  digestion  followed  by  DmM 
moiit,  which  approximated  bodily  conditiong  as  closely  m 
ablo  to  make  tlieoi,  the  hard-boiled  eggs  retjuirtHl  8  hovn  b 
tion;   soft-boiled  eggs,  di  hours;    raw  c^gs,  not  whiji  <{ 
and  raw  eggs,  whipt,  4  hours.     The  two  methods  gare  nalll 
agree  in  the  relative  length  of  time  required   for  tl>e  difl 
of  tlie  different  samples,  tho  not  in  the  actual  time  requini 
results  were  obtained  by  the  two  methods  with  tho  artiW 
the  lai^   numl-K-r  of    focKln  studied.     One    of  TWior  Bm 
general  doductions  waa  that  most  of  the  common  foods  reqail 
2  to  4  hours  to  digest  in  the  jitomsch.    He  sny»  further: 

The  time  reqniTwd  for  tho  dlgMtlan  of  tood  It  rnrk>us,  defdoUH 
QUBiitltl'  and  quality  of  tbe  food,  iiUte  ot  Ihr  Ktomacli,  vtr..  hat 
omiDBrlly  required  for  ilie  <U8po8al  ot  a  moderate  meal  of  tk«  lib 
of  meat,  with  bread,  etc,  to  from  3  to  3)  bourt. 

An  regards  the  time  required  for  digestion  in  tbe  stomaj 
bo  »cen  that  in  this  investigation  e^gs  compare  faror^Iy  1 
common  foods.  It  must  be  remembered  that  digtstion  co 
the  intestine,  and  that  no  data  are  fumi^ed  by  tbeae  eS 
for  judging  of  this  factor.  This  is  an  important  nialts 
material  which  escapes  digestion  in  the  stomaclt  niay  1 
digei^ted  later  in  the  intestine.  This  fact^  seems  to  harv 
overlookt  in  the  discussion  of  Doctor  neauniont's  work. 

ScMue  German  investigations  which  have  to  do  with  th« 
time  different  foods  remain  in  the  stomach  have  also  show 
eggs  eaten  raw,  poached,  or  in  the  form  of  an  omelet, 
stomach  in  2  to  3  hours,  being  included  in  the  same  clM 
oysters,  white  bre-ad,  etc.  The  ordinary  kinds  of  fresh  i 
(ho  stomach  in  3  to  4  hours,  and  somo  smoked  meats  an 
in  4  to  5  honrR.  Another  iiivestigator*  who  has  divide 
foods  into  four  classes  according  to  tlie  «a*s  with  whid 
digwted,  inehides  raw  or  soft-cooked  eggs  in  the  mort 
class,  along  with  Iwef  t«B,  milk,  etc.  Few  investigations 
reported  regarding  tho  comparative  digostibility  of  tb 
parta  of  the  egg.    On  the  baaia  of  a  number  of  experimi 
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ictI  chides  that  niw  or  half-rnw  egg  yolk  is  very  readily  digested.     Ho 
ixKil    that  two  to  four  raw  j'olks  leave  (he  stomach   in  70  to  100 
iu~t:«s.  nnd  that  one  or  (wo  yolks  taken  in  a  cup  of  hot  f»lTee  with 
fjiignr  nnd  milk  le-ave  the  stnmarh  in  (>0  to  TO  niiniit«%  ^t 

i«ng  lat#r  experiments  on  the  digestibility  of  eggs  by  artificiftl™ 
ti-dxls,  the  work  of  the  Minnesota  Kxperiment  Station  may  be 
The  object  wa<;  to  study  the  thoroness  as  well  an  the  ea»e  of 
^3on.     FivQ  experiments  wore  made  by  means  of  a  pepsin  solu- 
B"*?"ith  eggs  co<Jted  under  different  conditions.    Eggs  were  cooked 
minutes  in  water  at  212'*  F..  giving  a  "  soft-boiled  "  egg.  and 
'        minutes  and  20  minutes  at  the  same  temperature.     The  egg 
3  minutes  and  digested  for  5  hours  in  pepsin  solution,  coini^| 
with  one  boiled  20  minuter  and   Ireatwl    in   the  same  way, 
d  8.3  per  cent  undigested  protein  in  the  former,  against  4.1 
<=^nt  undigested  protein  in  the  Utter.     Under  similar  treatmetiffll 
*^*5rg  boiled  S  minutes  gave  3.8  [jor  cent  undigested  protein.     In 
*^**-S3es  the  egg  was  quite  thoroly  digested.     Another  trial  wa.t  then 
**^    in  which  the  eggs  were  cooked  for  )>criods  of  5  and  10  minutes 
^'''M-ter  at  180°  F. — that  is,  the  idbumen  was  coagulated  at  a  lower 
^"^T^^rature  tlian  that  of  boiling  water.     In  both  of  these  msps  the 
'^^^in  was  entirely  digested  in  5  hours.     These  results  would  indi 
3**  that  while  the  time  nnd  the  temperature  of  cooking  have  somCi 
»    ^<H  upon  the  rate  of  digtwtinn,  tlicy  do  not  very  mB(criaIly  affect 
'^^  total  digestibility.  ^ 

As  regarch  the  general  deduction  that  i-ggs  cooke^l  for  different 
[^>igtlis  of  time  var^-  somewhat  in  the  length  of  time  for  digestion, 
^ider  the  experimental  conditions  the  results  agree  quite  closely 
ith  those  obtained  l>y  Doctor  Beaumont. 

S!xj)e-rinients  have  also  been  made  with  man  to  learn  how  thoroly 
^^gs  are  digested.    In  such  tests  it  13  usual  to  analy7.e  tlie  food  and 
*ne  feces,  the  latter  being  assumed  to  consist  principally  of  undig©st4Ml 
^ood.     Deducting  the  amount  of  the  different  nutt:tent£  in  the  feces 
trom  the  total  amount  consumed,  shows  bow  much  of  eiuih  nutrient 
Was    digested.     Such   an    experiment   was   made   at    the   MinnesotA 
txi»erii»ent  Station  with  a  healthy  man.     A  %'ery  considerable  por- 
tion of  the  nitrogenous  material  and  fat  of  the  ration  was  fumisheil 
by    eggs,  tlift  otlier  foods  e-aton  being   potatoes,  milk,  and   cream. 
About  90  per  cent  of  thu  total  nitrogenous  material  and  over  90  per 
cent  of  the  fat  consumed  wojo  digested.     lu  experiments  at  the  Uni- 
-rersity  of  Tennessee,  with  healthy  men  on  a  diet  of  bread,  milk,  and 
«g|ES,  from  03  to  05  per  cent  of  both  the  protein  and  fat  wen*  digested. 
^Shei  eoncluidon,  therefore,  seems  warranted  that,  as  .'Jiown  by  ro[a-M| 
po.iition  and  digestibility,  eggs  posses  the  hi^  nutritive  properties^ 
which  are  popularly  assigned  to  them. 
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A  German  investigator,  Uubner,  tome  years  ago  tested  the  digcsti- 
bility  of  hard-boiled  eggs  with  a  hoalthj  man.  No  other  food  wtf 
valeii  wHh  tJie  eggH.  It  wus  fount!  that  05  jwr  cent  of  the  tutal  dlf 
mnller  and  97  per  i<enL  uf  Uie  jiroteiii  were  iligeHte*!.  The  fat  was  tin 
very  thoroly  assimilated.  Tlie  percentage  of  total  dry  matter  tad 
protein  digestt'd  whh  uhoiit  the  same  as  vas  found  in  similar  expeh- 
nicnta  in  nhidi  moat  only  was  eaten,  while  the  percentage  of  ba 
digested  was  larger.     Disntssing  these  tests,  Kubner  says  in  effect: 

From  tbe  fart  tliiit  figs»  am  ns  roiup1M»lT  dtjrM(«d  as  nienl.  It  does  oot  (bUnv 
lliut  tbcy  nrc  digested  In  the  same  tinw,  or  ttint  bard-bolled  «Kg"  do  not  fmtei 
more  dlBturlMince  In  tl)e  dijimtlve  organa.  It  la  tilgbljr  prolMttile  Itial  tliere  ■■  » 
mffereaeir  In  tlHt  ItiurutieM  of  dl|[«sUoa  of  bard-bollod  aad  aoft-txillevl  eg;tii, 

Jorissenne,  discusiiing  the  digestibility  of  eggs  with  rcfcrviMB  ta 
FK)me  recent  Enropeon  work  on  the  subject,  states  that  he  regards  tbt 
yolk  of  raw,  soft-boiled,  and  hard-boiled  eggs  as  equally  digcstib)& 
The  wliile  of  soft-boiled  <^gs,  being  semiliqiiid,  offers  littlo  rocw 
resistance  to  the  digestive  juices  than  raw  white.  The  white  of  i 
hard-boile<I  egg  is  not  generally  rery  thorolj'  tnosticftted.  Unle* 
iiiiely  divide<].  It  offers  more  reastance  to  the  digestire  juices  tlian  tbe 
fluiti  or  »umi(Iiiid  M-hite,  and  undigested  particles  may  remain  in  Ih* 
digudivo  tract  many  days  and  dfKomposc.  From  this  deduction  it  ii 
obvious  that  thoro  mai^tication  is  a  matter  of  importance.  ProTided 
mastication  is  thoro,  marked  diffevenoee  in  liie  completeness  of 
digestion  of  tiie  three  sorts  of  eggs,  in  the  opinion  of  tlie  writer  ritfd. 
will  not  be  found. 

Perhaps  the  most  extended  study  of  the  digestibility  of  eggs  m 
rect»rd  was  carried  on  at  St.  Petersburg  by  Tikhvinski.  Two  eipwi- 
inent.H,  each  divided  into  two  periods  of  seven  days,  were  made  with  a 
healthy  man.  lu  the  first  ]>criod  of  the  first  experiment  the  dietoos- 
&isted  of  hard-boiled  eggs,  bread,  and  meat;  in  the  second,  of  soft- 
boiled  eggs  with  bread  and  meat.  The  second  experiment  was  mad* 
under  similar  conditions,  except  that  the  soft-boiled  eggs  wem  owl 
in  the  first  period  and  the  hard-boiled  in  the  second.  Tlie  e^a  fttf- 
nished  about  one-fifth  of  the  total  protein  and  two-thirds  of  tbr  totil 
fat  of  the  diet.  Considering  the  average  results  of  tho  whole  in*-*«i- 
gation  or  those  of  each  experimeJit,  the  rations  contu,tning  thr  egjp 
oookod  in  the  two  waj-s  proved  equally  digestible.  90  lo  31  per  cm* 
of  tho  protpin  and  115  per  cent  of  the  fat  consumed  being  retaii>«d  ia 
the  lK)dy.  As  the  only  factor  in  tho  experiments  which  varie<)  wi* 
the  time  of  cooking  th*!  eggs,  the  deduction  seems  wa^^antt^d  that  lb'' 
hard  mid  soft  boiled  were  equally  digestible. 

Lchbin  reports  a  digeiNtion  experiment  with  a  healthy  man  is 
which  22  eggs  were  consumed  in  ten  days.  In  round  iiuniliera  ibe 
[foUowing  coefficients  of  digestibility  were  obtained:  Dry  matter  M- 
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rotf-in  ?8.  totul  etber  «xtr«ct  06,  lecithin  91,  neutral  fat  98,  and  Asb 
""70  [KT  (.-ent    Stem,  whose  work  was  referred  to  above,  concluded 
that  egg  yolks  were  verA'  th(U«ty  assimilated,  aa  he  found  only  l..'i 

Sto  8.5  per  cent  of  the  fat  of  the  egg  yolk  in  the  feces,  a  smaller  pro- 
portion than  was  found  in  the  c&sv.  of  milk  fat  and  other  animal  fats. 
—    He  states,  further,  that  egg  yolks  stimulate  gnstjic  digeMion  and  in 

addition  contain  a  ferment  which  has  pome  action  upon  starch. 

^      Schilling  made  extended  microscopical  studies  of  the  imdigested 

,  nuterial  in  feces  from  a  variety  of  food&    He  found  that  raw  egg 

7^  utd  egg  slightly  cooked,  as  i:i  hot  soup,  was  thoroly  digested.    In 

^  the  case  of  hnrd-t>oiled  eggs  bits  of  shell  or  Kkiii  of  tJie  egg  acctden- 

B tally  eateu  were  recovered  in  the  feces.    The  egg  itwlf  was  appanmily 
(|uite  tliorolr  digested,     AVhen  fried  egg  or  omelet  whh  eaten  snme 
^    small  bits  of  brown,  hard-cooki^d  egg  were  recovered,  but  in  general 

the  tests  showed  that  the  eggs  were  very  thoroly  assimilated. 
H      In  connection  with  tlic  iiutrititui  in vcuftiga lions  of  this  Department, 
"'the  average  coefficients  of  digestibility  bare  been  deduced  for  differ- 
ent kinds  of  food  materials,  that  for  the  protein  of  eggu  being  07  per 
•  .ceiil  and  for  the  fat  1*5  per  t-ent. 
From  all  the  evidence  it  seems  fair  to  conclude  tlint  esS^  ^^  <iuite 
I  tliorolr  digested  and  that  tlie  length  of  time  of  cooking  has  lesS' 
effect  upon  this  factor  than  upon  the  timo  retiuired  for  digention.     In 
a  healthy  man  the  latter  conaideration  is  prol>ably  not  n  mutter  of 
mucii  importance.    In  I  ho  diet  of  sick  persons  and  invalids  it  may  be 
oiorc  importuiit.    Diet  in  such  cases,  however,  is  a  matter  for  the 
attention  of  skilled  physicians. 
In  some  of  the  experiments  referred  to  above  the  eggs  were  used 
alone;  in  olhern,  as  a  part  of  a  more  or  leiss  Miiiple  mixt  diet.     Tlus 

IeiTect  of  one  f<K>d  upon  the  digestibility  of  uiolher  is  a  matter  con- 
cerning which  little  is  definitely  known.  It  is  possible  that  when  two 
iooda  are  eaten  togetlier  the  digestibility  of  either  or  both  ia  (1) 
iini-huiiged,  (3)  increntfcd,  or  (3)  diminished. 
Apparently  no  e.\periments  have  been  made  in  which  the  problem 
vos  rttidied  willi  special  reference  to  eggs  combined  with  other  foods. 
However,  artifii^al  digestion  pxperiments  were  made  by  Fraser  on  the 
effect  of  bevemgcii  on  the  digestibility  of  a  number  of  foods  includ-. 
iug  raw  and  cooked  egg  atbnmeii,  which  led  to  tho  deduction  that  tea, 
csoffee,  and  cocoa  retarded  wmiewhat  the  dige«tibility  of  the  nitroge- 
tooas  constiluente  of  eggn^  nltho  the  effect  wiis  less  marked  with 
coffee  than  with  the  other  beverages.  "Water  did  not  hnvo  Ibis  elle-ci. 
Tho  interesting  in  lliemwlves,  too  wide  application  should  not  bi' 
xoade  of  tho  resiilta  of  .such  tewts,  for  even  if  tJie  beverages  retarded 
Idigcytibility  somewhat,  it  doe.«  not  necessarily  follow  that  this  effect 
was  harmful  or  tliiit  the  thorones!)  of  digestion  was  ulleml. 
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THE  PLACE  OF  EOGS  IN  THE  DIET. 


Eggs  lira  used  in  nearly  every  household  in  some  form  or  anoth«>1 
varying  amounts.  From  the  results  of  the  numerous  dietary  ^iiJiw 
mfl(I«  tmder  the  au<4pices  of  this  Department  and  by  the  a^cuhural 
e}l]>eriment  stations,  .it  ^"^  been  calculated  that  on  an  average  eggs 
funiish  3  per  cent  of  the  total  food,  5.9  ]>er  cent  of  the  total  prateut 
ond  4.3  per  cent  of  the  total  fat  used  per  man  per  day.  Q)ce»e  wm 
found  to  fiimisli  0.4  p^r  tvnt  of  the  total  food,  l,fi  per  cent  of  tb« 
total  protein,  and  1.6  percent  of  the  total  fat,  while  the  milk  undcnani 
together  furnish  IJi.fi  jxr  cent  of  the  total  food.  10..1  per  cent  of  tbf 
total  protein,  and  10.7  per  cent  of  the  total  fat.  Milk  and  cream 
togethpr  also  furnish  some  cabohydrate*.  while  egga  and  cb«ae 
fiirni.<(h  no  appreciabli-  amount  of  thi.s  group  of  nutrients.  Conaid- 
erinp  some  of  the  common  meats,  beef  and  veal  together  were  fooad 
to  furnish  10.3  {ler  cent  of  the  total  food,  ^.ft  ]>er  rent  of  the  total , 
protein,  and  19.5  per  cent  of  the  total  fat.  Tlie  correRponding  Til 
for  mutton  and  lunib  together  were  1.4,  3.3,  and  3.8  per  cenL 

It  will  lie  seen  that,  jutlged  by  availahlc  statistics,  zggs  oomparw 
favorably  with  the  more  common  anmial  foods  as  regards  both 
total  food  nialerial  and  tlir  total  protein  and  fat  furnished  by 
in  the  average  daily  dietary.  In  other  words,  inreetigatiuus 
that  the  high  food  value  of  eggs  is  appreciit«d  aitd  that  they  md- 
stitute  one  of  the  ven*  important  article«<  of  diet  in  the  Amenc 
Itousehold. 

The  amount  of  nutritive  material  which  a  given  amount  of  tfff 
vill  furnish  at  any  stated  price  per  dozen  may  be  readily  caiculitod. 
When  eggs  are  IK  cents  ]vr  doxen.  10  cents  cxpende«l  for  this  food 
will  furnish  1  pound  total  f<iod  material,  rontainmg  0.13  pound  pro 
tein  and  0.09  pound  fat,  the  whole  having  a  fuel  value  of  oi^  caiwiet 
At  *25  cents  per  dozetv  10  ccnt»'  worth  of  eggs  will  furnish  0.60  pooiMl 
total  food  material,  supplying  O.OS  pound  of  proleiu,  0.05  pound  at 
fat,  and  380  calories.  At  3j  cents  [wr  dozen,  10  cents  will  proeuw 
0.43  |X)und  total-food  material,  containing  O.Ofl  pound  of  protein,  t).>M 
pound  (if  fat,  uud  furnish  2'r>  calories  Ten  cents  rx|X!nrled  for  beet 
at  8  ceutH  [wr  jKnind  will  funiish  1.25  pounds  total  food  matensl 
containing  0.24  pound  protein,  0.16  pound  fat,  and  l,liiO  calono. 
£xpcnded  for  beef  sirloin  at  20  cents  per  pound  it  will  fumiait  Q> 
pound  total  food  matter,  containing  0.08  pound  protein,  0.09  pot 
fat.  and  520  calories.  If  wheat  bread  is  purchased  at  5  cent? 
pound.  10  cents  will  pay  for  2  pounds  of  total  food  material  LYmtain- 
ing  0.16  pound  protein.  0.03  pound  of  fat.  1.00  pounds  cnrbohydralOi 
and  2,430  calories. 

In  many  of  the  dietary  studies  made  in  iJtc  United  States 


wer«  recorded  of  the  cost  of  different  foods  and  the  relative  amount 
of  nutritive  materinl  contributed  by  each  in  proportion  to  the  tot«l 
cost.  Compared  "with  other  foods  at  the  usual  prices,  eggs  at  19  ceiiLi 
per  dpEen  were  found  to  be  a  cheap  source  of  niitrietils;  at  111  ('(<iit<t 
per  dozen  tliey  were  fairly  espensive.  and  at  25  cents  per  dozen  and 
over  they  were  ver>'  exjjensive.  This  point  need;*  !«»m(!  further  dis- 
custion,  since  the  value  of  eggs  can  not  fairly  Im;  estinialod  soleJy  on 
the  hadtt  of  the  amount  of  nutrients  furnished.  Eg^  arc  al»o  valu- 
ftble  for  giving  variety  to  the  diet  and  for  furnishing  a  light,  easily 
digested,  nitrogenous  food,  especially  suitable  for  breakfast  or  other 
light  meal,  nn  important  ttera  for  those  of  sedentary'  habits. 

Many  families  of  moderate  means  make  a  practise  of  buying  fresih 
meat  for  but  one  meal  a  day— i.  e.,  dinner — using  for  breakfast  either 
baam,  dried  l)e«f,  codfish,  or  left-over  meats,  etc,  and  for  lunch  or 
supper,  bread  and  butter  and  the  cold  meat  and  other  foods  remain- 
ing from  the  other  two  meals,  with  perhapH  the  addition  of  cnke  and 
fresh  or  preserved  fruit.  It  is  the  thrifty  housekeeper,  who  nse-'<  all 
her  material  as  economically  as  possible  in  some  such  way,  who  is 
likely  to  fall  into  the  error  of  excluding  eggs  at  higher  prlce^i  almost 
entirely  from  her  food  supply.  If  her  economy  was  directed  princi- 
pally to  restricting  the  use  of  eggs  in  the  making  of  rich  dessert 
diaJiC!^  cuke,  and  pastry,  one  might  not  only  refrain  from  criticizing 
but  welcome  the  circumstances  wbidi  necessitated  the  making  of 
simple  and  therefore  more  wholesome  desserts.  But  usually  tho 
hou^keeper  economizes  by  the  more  obvious  method  of  omitting  to 
serve  them  as  a  meat  substitute. 

The  statement  so  frequently  made  by  housekeepers  that  eggs  at 
25  centii  [>er  dozen  are  clteaf>er  than  meat  is  true  in  one  seiituB.  Not, 
of  course,  with  reference  to  the  total  amount  of  nutrienus  ol>tainod 
for  th»  money  ex!>endod,  but  Iwcausv  a,  smaller  amount  of  motiey 
is  needed  to  furnish  tlic  meal.  Tliat  is  to  say,  whereas  at  lca»t  1.25 
pOUndB  of  beefsteak,  costing  25  cents,  at  20  cents  per  pound,  would 
be  neoessary  to  serve  6ve  adults,  in  many  families  8ve  e^s.  costing 
10  cents,  at  25  cents  [wr  dozen,  would  serve  the  same  number  and 
probably  saitisfy  them  equally  well.  If  the  appelil«s  of  the  family 
are  such  as  to  demand  two  eggs  per  per?on,  doubling  the  cost,  it 
is  still  20  [icr  cent  le^  than  the  steak.  Many  pensotis  cat  more  than 
two  eggs  at  n  meal,  but  the  average  numl)er  per  [jcr^m  it  is  believed 
does  not  generally  exceed  two  in  most  families.  A  hotel  chef  is 
authority  for  the  statement  that  at  least  one-half  the  orders  he 
receives  are  for  one  ^g.  Frequently  when  omelets,  souffl&i,  creamed 
aggs.  and  other  similar  duplies  are  served  in  place  of  meat  or  frii 
poached,  or  lK)ited  eggs,  \esn  than  one  egg  per  person  ia  used. 

These  .statements  mu.^t  not  Iks  understood  as  ndvovntliur  ■* 
of  cggH  at  any  price,  but  merely  as  pointing  oat  ihmf 
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higher  priocs  the  oocasicHu]  use  of  eggs  in  place  of  meat  oeed 
bo  n'gnrdcd  as  a  luxury.    This  is  illustrated  by  obfiervations 
by  Miiss  n«vi«r  mid  MisA  SpraguB'  ut  LaJfo  Erie  Collf^v. 
during  a  dietary  sltidy  of  some  115  woiiieii,  most  uf  them  ntuikfllft 
rt  WHS  found  that  the  amount  and  cost  of  certain   foods  roqnind . 
for  n  single  meal,  wheik  any  one  of  thorn  was  served,  was  as  follovs: 

Comiiarvtico  am^tint  and  CiHt  of  certain  fotidt  rviulrtd,  pfr  mmt,  fry 

tlutlenW  club. 


Anonmt 


Juuendiofi... 

<tmgt 

paeon 

BvtKdbMt. 


•ta. 


■  C.  8.  DepL  Aur..  OSes  «f  BxpcrliMBt  Buttona  BuL  01.  utd  aasnbUalwA  lUli  r» 
ntitlivi)  tiy  MlH  SprajciM- 

■Mill:,  biitlrr.  oM  floor  coqulrcd  for  Ih*  dried  1r«af,  wkftm  crc«aiad,  would  Uiirwi^llt 
TUil  ■c-menhBt,  . 

•  IK  iiouiiitE  — 10  dotati  ogga. 
*Or  J'J  rfiitii  (trr  doMii. 

•  Or  J3  erttt»  p«r  doMB, 

At  the  price  at  which  bnard  was  furni&hcd  steaks  and  chops  mm 
too  expensive  for  use  as  breakfast  dishes.  Uacoo  or  dried  beef  in* 
considered  cheap,  llaiuburg  steak  and  sausage  were  re^rdcd  i> 
practicable  and  were  occasionally  used.  WTicn  the  investigfatioa  wm 
undertaken,  the  opinion  wns  commonly  held  that  eggs  at  22  cents  [vr 
dozpn  \vt>n^  expensive,  and  at  25  cents  per  dozen  so  dear  that  thej 
could  not  be  used,  yet  it  will  be  seen  by  i-eferenco  to  the  above  tafal* 
that  Ht  both  prices  the  amount  of  eggs  actiuilly  required  la  taiibty  tbc 
members  of  the  dub  ca-^t  less  tliun  any  of  the  ttxnis  except  bacon  ami 
drjcil  beef.  Ob^'rvalioii  allowed  that  many  of  the  students  did  mX 
care  for  Hamburg  steak  or  sausage  and  would  eat  eggs.  If  any  boJrd 
'Cggs  were  left  they  could  bo  used  for  garnishing  salads  or  in  otlter 
ways,  and  therefore  need  not  ho  wasted,  while  it  was  difficult  to  utiltn 
'he  remnants  of  Hamburg  »teak  or  baue>age  in  such  »  way  that  tbiej 
i^ere  relished.  It  appears,  therefore,  that  as  'regards  both  000001115 
and  palntability,  the  n^  of  eggs  in  this  cukc  ts  a  lin>akfa.tt  diKh  n» 
warrsnied. 

In  the  instance  cited  it  is  known  that  10  dosen  eggs,  80  pounds  of 
sausage,  24  pounds  of  Hamburg  steHk,  13  pounds  of  biicon,  and  ibc 
amounts  of  the  other  fcKKLs  nientionixl  in  tlic  table  we-ra  not  equtra- 
Icnt  AS  regards  the  quantity  of  nutrients  furnished,  altho  any  ot 
tho  foiMis  could  be  used  as  a  breakfost  dish  in  the  qiiantitj'  nifntioowl 
^«nd  give  satisfaction  to  the  dub.  It  must  be  reioeiubered,  howcvw. 
12« 


29 


1 


oUtcr  foods  were  served  with  the  meat  or  eggs,  and  that  the  I 

•Jilt  of  uulrientJ^  coiisunied  at   the  ineul  may    not  have   vu 

*Jy  from  day  to  diiy,  altlio  the  luenu  was  quite  different.    Further-  ^j 

,  physiologiat:^  kclievo  that  the  quautities  eaten  encli  day  nucd^f 

<sonfoTti\  exactly  to  the  accepted  dietary  standard,  but  rather  Ihat  ^ 

ciaily  average  thruout  a  considerable  period  niu^l  not  vary  very 

rtly  fruiu  il.    A  deficiency  on  one  day  may  be  easily  made  good 

n  nbunrliince  the  next.     When,  hs  was  the  case  iil  Luke  Kric  Col- 

«acb  tnefll  is  iilmndant,  tlie  average  daily  iliet  ciirrt'-^punds  witHj 

ble  clowness  to  the  commonly  accepted  dietary  standard,  and  i 

persons  consuming  it  have  every  appearance  of  being  properly 

rished,  such  substitutions  of  foods  of  unlike  nutritive  value  seem 

.iiiublu  on  theoretical  as  well  as  on  practical  grounds.     Il  hardly 

(Is  to  be  said  that  the  instance  cited  is  in  accord  with  the  ordinary 

'■^jschold  practise. 

~^t  is  generally  recognized  that  eggs  require  less  time  for  coobinf- 
^.o  most  common  foods,  and  this  may  be  seen  from  experiments 
''Vried  oil  by  the  Association  of  Collegiate  Alumni  of  Boston  in  a 
-■Mdy  of  the  relative  cost  of  foods  cooked  with  different  kinds  of  fuel       m 
%d  related  queatiotis.     There  are  undoubtedly  caiteit  in  whicli  a  Kmall  ^H 
aving  of  gas  or  other  fuel  in  Ihe  prepnnition  of  n  dish  is  of  inipor-  ^^ 
ftnce,  but  the  saving  of  fuel  %vould  perhaps  be  most  often  less  unpor-  ^a 
■Qt  than  a  saving  of  time.    Without  question  a  reason  for  the  popu-^^ 
Brity  of  eggs  in  most  households  is  that  Ihey  may  be  so  easily  and^l 
uickly  prepared  for  the  table  in  appetizing  ways, 
Eggtt  and  tlie  foods  into  which  they  enter  are  favorite  articles  of ' 
et  with  vf-rj'  muny,  if  not  mot^t  families,  nnd  in  thi;*  as  in  other  enseal 
he  income  and  llie  need  for  economy  must  determine  how  far  and  in 
hat  way  they  are  to  be  used  when  they  are  high  in  price.    Judged 
ly  their  comi>osition  and  digestibility,  ogg^  are  worthy  of  the  high 
pinion  in  wliich  they  are  usually  held.     Furthermore,  they  are  gen- 
lly  relished.    AJtho  Ihe  physiological  reasons  were  perhaps  difR- ' 
lit  to  find,  it  was  long  ago  conceded  that  the  attractiveness  and  pala-] 
lability  of  any  food  must  not  be  forgotten  in  considering  its  truai 
lutritive  value.    Refinement  in  matters  of  diet  aliould  keep  pace  witJi 
growth  in  general  culture,  and  foods  which  plear«  the  esthetic  sense  I 
03  welt  as  satisfy'  the  hunger  are  i-ertainly  to  l»e  preferred  to  those' 
hich  servo  th* latter  purpose  only,  if  they  can  be  provided  with  the] 
income  at  one's  command. 


I 


VASJCETniO  AND  PR£S£RVINO  EOOS. 

In  earlier  timc:^  ^gg^^  if  f^old  at  all,  were  marketed  near  the  placQ 
I  where  they  were  produced.    Many  are  still  sold  in  lo<'al  markets;  but 
with  improved  methods  of  transportation  the  markeX  V»a  \jwa\^^ 
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teitded  and  lurge  quantitieB  of  eggs  are  shipped  frrait 
Qtid  Canada  not  only  to  distant  points  iji  America,  but 
and  more  distant  cuuntries.  For  <thipping  long  disl 
s|R*cial  egg  cases,  and  the  shipper  should  select  tlie 
pivfpired  in  tlic  njarkot  which  he  desires  to  reach.  The ' 
epfT*  iirv  graded  commercially  naturally  varies  more  or . 
eiit  markets,  ^)>1  IQ  general  the  grading  depends  tiponl 
flnvnr,  uniformity,  size,  appearance,  color,  and  similar 
is  important  tluit,  as  is  the  case  with  perfectly  fneh 
qtiuhty,  the  vgg  coutuuta  diould  almost  completely  fill  tludi 
that  the  egg  white  shoidd  be  jelly-like  rather  than  wtleir  ti 
sistency.  It  is  said  that  these  qualities  are  affected  by  tlieib 
of  the  rations  fed,  and  that  in  the  case  of  fowlt^  given  a 
rut  ion  the  sheik  will  be  well  filled  and  the  eggs  of  gDodi 
The  color  of  the  volk  is  undoubtedly  a  factor  which: 
in  their  judgment  of  the  quality  of  eggs.  This  is 
fluenccd  by  food,  and  it  is  claimed  that  yellow  com, 
an  abundance  ot  green  feed,  tends  to  produce  c^ifs  wiG 
yellow  yolks. 

Only  perfectly  fresh  eggs  should  tx  marketed.  'Hie  slMlbi 
always  be  wiped  clean,  if  necessary,  and  the  eggs  graded  tfK 
Aixfi.  In  !*ome  markets  brown  eggs  are  preferred  to  ululal 
noted  elsewhere.  It  is  stated  that  in  the  Boston  maito  ^ 
f-helled  eggs,  sucl>  as  are  laid  by  Partridge  Cochins,  DaritB" 
Barred  Plymouth  Rocks,  etc.,  sell  at  from  2  to  5  cents  p« 
more  than  white-shelled  c^s^  such  as  are  laid  by  Browo^ 
Buff  Leghorns,  and  VVhite  and  Black  Minorca^  In  th«!ta 
niai-kel,  on  the  other  hand,  white-shelled  eggs  bring  ih4>  hi^ 
That  the  color  of  the  sliell  has  no  relation  to  the  food  valnc  ■ 
bv  atialyais,  is  pointed  out  on  another  page  (p.  15). 
fdiutd  tJiat  in  order  to  supply  the  demand  whicli 
markets  for  brown-sbelled  eggs  the  shells  aro  Homctit 
colored.  ' 

Kggs  which  are  to  tw  shipped,  whether  with  or  without 
attempt  at  preservation,  should  bo  perfectly  frceh,  and  ^| 
Ik;  packed  in  any  material  which  has  n  disagreeable  wH 
straw  or  bran  will  injiire  the  flavor  and  keeping  qnalitia 
packed  in  it>.  When  shipped,  eggs  should  not  be  pUo^ 
thing  which  has  a  disagreeable  or  strong  odor.  Ke<>pingT5 
cai^o  of  apples  during  triiaspoHation  has  been  kiinn-Q  tu  ic 
llflvor  and  niso  their  market  value.  As  previously  no(4 
orgBn:sm.s  may  enter  the  egg  thru  the  minute  pores  in  the 
set  up  fennentation  which  ruins  the  egjf.  In  other  ■wor 
rotten.    The  normal  t^^gKhelt  lias  a  natural  tiur^soe  m 
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ihginous  matter,  which  hinders  the  entrance  of  these  harmfu)  organ 
for  a  conHideruhle  time.  If  this  coating  in  removcc]  or  !;oftencd 
washing  or  otherwise,  th«  keeping  qniility  of  the  pgg  is  much 
iliininish<Hl.  If  the  pnicess  of  hatching  han  begun,  the  flavor  of  the 
t»  also  injured. 
There  nre  many  waj-s  of  testing  the  freshness  of  eggs  which  are 
>re  or  less  satisfactory.  **  Candling,"  a^  it  is  called,  is  one  of  the 
icthods  most  commonly  followed.  The  eggs  are  held  up  in  a  suitn- 
dovice  again-st  »  lighl.  Tlie  fresh  egg  appeurn  unclouded  and 
lost  translucent;  if  inpuhation  has  l)eguii,  a  dark  spot  is  visible, 
rhich  increases  in  size  acconling  (o  th(>  length  of  time  incubation 
continued.  \  rotten  egg  appears  dark  colored.  Kgg  dealers 
)me  very  expert  in  ludging  eggs  by  testing  them  by  tJiis  and  other 
sthods. 

The  age  of  egg!)  may  be  approximately  judged  by  taking  advantage 

)f  the  fact  that  as  they  grow  old  their  den.iity  decreases  thru  evap- 

ition  ot  moi-^tire.     Ac«>rding  to  Sieliel  u  new-lnid  egg  placed  in  a 

]]  of  brine  made  in  the  proportion  of  2  ounces  of  .salt  to  1  pint  of 

rater,  will  at  once  sink  to  the  bottom.     \n  egg  I  day  old  will  sink 

low  the  surface,  but  not  to  the  Ixittom,  while  one  8  days  old  will 

rim  just  immersed  in  the  liquid.     Tf  more  than  3  days  old,  the  egg 

rill   float  on  the  surface,  the  amount  of  shell  exposed  increasing 

rith  age;  and  if  2  weeks  old,  only  a  little  of  the  shell  will  dip  in 

le  liquid. 

The  Now  York  State  Experiment  Station  studied  the  changos  in 
[ihe  specific  gravity  of  the  eggs  on  keeping  and  found  that  on  an 
ln*'cragB  fresh  eggs  had  a  specific  gravity  of  1.090;  after  they  were 
10  days  old,  of  1.072;  after  90  days,  of  1.058.  and  after  30  days,  of 
1 1.035.    The  test  was  not  continued  further.    The  changes  in  speciGc 
ivity  correspond  to  tlie  changes  in  water  content.     Wl»en  eggs  are 
I  kepi  tliey   continually   lose   water  by  evaporation  thru   the  pores 
jui^e  shell.     After  10  days  the  average  lass  was  found  to  Ik>  t.60 
per  cent  of  the  total  water  present  in  the  egg  when  perfectly  fresh; 
ifter  20  days,  3.16  percent,  and  after  30  days.  S  percent.    The  average 
hemjjerature  of  the  room  where  the  eggs  were  kept  was  63.8°  K.     The 
svaporation  was  found  to  increase  somewhat  with  increased  tempera- 
ture.    None  of  tilt;  c^^js  used  in  the  30-day  test  spoiled. 

Frcfih  eggs  are  prcst^rvcd  in  a  number  of  ways  which  may,  for  con- 
silience, be  grouped  under  two  general  claiwea:  (I)  Use  of  tow 
smperature,  i.  e.,  oold  storage;  and  (2)  excluding  the  air  by  coating, 
>vering,  or  immersing  the  eggs,  some  material  or  solution  being 
ised  which  may  or  may  not  be  a  germicide.  The  two  mirthod.s  are 
»ften  combined.  The  first  method  owes  its  ralne  to  the  fact  thafr 
laiicro-orgamsnLs,  like  larger  forms  of  plant  life,  will  not  grow  hftlow 
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a  certain  temperature,  the  necessary  degree  of  cold  varj-ing  wilh 
ttpccics.    So  far  us  experiment  shows,  it  is  impossible  to  kill 
rninutc  plants,  popitlarlj  ciilli>tl  *' bacteria  "  or  "  gerius."  by  any 
gree  of  cold;  nnd  s«,  very  low  tempBniture  is  uniwe».','«ury  ftir 
serriiig  e^s,  even  if  it  werp  not  undesirable  for  other  rwisons, 
8S  injury  by  freezing  and  increaspd  cost.     Aooording  to  a  recent] 
port'  of  the  Canadian  commission  of  agriculture  and  dairying: 

Wliea  fresti-lald  eggB  are  put  Into  a>hl  stanjce  witb  a  sw^et  pare  ati 
at  a  tQmiK>nitur«  of  34"  F..  very  little,  if  any,  ctuuicv  talics  placv  In  tlielrt 
It}'.    TtMi  et:t'  i-iiMeH  ulinuid  I>e  fairly  rloM^  In  |irft-eiil  tlrruliilluii  of  olr 
tbeui,  whkt)  tvould  onuf«  ovn[H>raltoD  of  th«  «ki:  vonKntM. 

Eeeh  ebuuld  In*  carried  on  tfac  cats  and  on  Ibc  t<tptiinslilps  [at  a 
Of]  from  42'  to  ^*.    Wben  east-n  obnuitoine  (>ggst  iim  removed  frDn  ttei 
Btora^  <:lin[ul>er,  tbey  eboold  not  lie  ojieuf^  at  oiice  in  uii  atmoepbcn 
tlw  t<>uiii«rnlun>  Is  n-nnii.     Tlivv  nbnuld  bv  Ivft  for  two  da>'B  anopeoed,  • 
the  egga  luav  l^ecomc  grndually  warmed  to  Ike  Iciapiinitum  of  tb«  atr  IB  J 
room  where  tbej*  have  been  deposited,  otheriFlse  a  coadauiatlon  of 
(Tom  lli«  HtiiioH|>b9i-e  vrlll  a|>peiir  on  Ibo  sIiHl  nnd  rIvo  llivm  tbe  ■[ 
|vir«al1tig.    TLin  tto-cuI)ed   "»<u-vatlne"  Iti  not  an   ttxadntlon    thru    Ibe 
the  exfr.  and  cua  be  eutlrelr  prevented  tn  tbe  naiuier  Indicated. 

It  i-s  stated  by  Sieljcl  thnt  in  practise  in  this  country  32*  to  i 
is  regarded  as  the  ba-nt  temperalure  for  storing  eggs,  altho 
American  packers  prefer  H°  to  M**,  while  English  writers 
mend  a  temiieratiire  of  40'  to  45°  as  being  equally  j-atisfartory. 
amoutit  of  uKiisturir  in  tlm  uir  in  the  culd-Ktoragif  ehanitter  has  wilti 
doubt  an  importnnt  bearing  oa  this  point.  Eggs  are  generally  pl«c»l 
in  cold  r-~tornge  in  April  nnd  the  early  part  of  May.  If  plact^  in 
storage  Inter  than  this  time,  they  do  not  k&tp  well.  ThAv  sre  it^dmi 
kept  in  storage  longer  than  a  year.  Egg^  which  have  been  stored  tl  i 
tenifierature  of  30"  must  be  used  ^oon  after  rumuval  from  slaraj|B, 
while  I  hose  stored  at  3.'i'*  10  40"  will  keep  for  a  fonsidvrable  timeaftfx 
removal  from  storage,  and  are  said  to  have  the  flavor  of  fresh  fggs- 
Till-  author  cited  states  that  eggs  for  market,  especially  those  designed 
for  cold  storage,  should  not  be  washt.  Stored  cggii  should  be  t 
at  least  twice  a  week,  to  prevent  the  yolk  from  adhering  to  the 

CggH  aro  Komt-tinieH  removed  from  the  kIibDs  and  stored  in 
usually  on  a  commercial  i^t^le,  in  cans  containing  about  fiO  poi 
each.  The  temperature  recommended  in  about  30^  F.,  or  a  littl* 
below  frL-ezing,  and  it  is  said  they  will  keep  any  desired  length  »•( 
time.  I'hcy  must  be  used  soon  after  they  have  Ixvn  reniovt-d  fi 
storage  and  liave  bocn  thawed. 

The  t^ubstances  suggested  and  the  methods  tried  for  escliiding 
conveying  niicro-organiams  to  the  egg,  and  for  hindering  the  gro' 
of  ihoMi  already   present,   are   very   numerous.    An   old   d 

etbod  is  to  pack  the  eggs  in  oats,  bran,  or  salt.    Another,  wtuch 
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had  many  advocates,  consists  in  covering  the  «^gs  with  lime- 
er  which  may  or  m«y  not  contain  salt.     The  results  ohtaiiiwi  by 
I  methods  are  not  by  any  means  uniform.     Sofnetim&s  the  eggs^ 
ain    fn>^   and  of  good   flnvur.  and  at  other  times  they   sptiil. 
ently,  in  Gcnnony,  twenty  mothods  of  preserving  eggs  were  tested. 

eggs  were  kopt  for  eight  months  with  the  following  results :  Tbosej 
mrve<l  in  salt  water,  i.  e.,  brino,  were  all  bad.  not  rotten,  but 
Alatable,  the  salt  having  penetrated  tlio  egg&  Of  the  eggs 
lerved  by  wrapping  in  paper,  80  per  cent  were  bad ;  tlie  same  pro- 
Kion  of  1ho?e  preserved  in  a  solution  of  salicylic  acid'  and  glytx^rin 
B  unfit  for  use.  Seventy  per  cent  of  the  eggs  nibbed  witJi  »att 
B  bad.  and  the  same  proportion  to  (Jioso  preserved  by  packing 
»nn,  or  covered  with  pamffin  or  rarnishod  with  a  solution  of 
terin  and  Nilicylic  acid.  Of  the-  eggs  sterilized  by  placing  in 
ing  water  for  12  to  15  seconds,  50  per  cent  were  bad.  One-balf 
;ho«ve  treated  with  a  siihitian  of  aliini  or  put  in  a  sohition  of 
^lic  acid  were  also  bad.  Forty  per  cent  of  the  eggs  varnished 
m  water  gla!*.s,  collodion,  or  shellac  were  spoiled.  Twenty  |jer 
[  of  the  eggs  packed  in  peat  dust  were  unfit  for  use,  the  same  per- 
«ge  of  those  preserved  in  wood  ashes,  or  treated  with  a  aolution 
Kiric  acid  and  water  glu>i!i,  or  with  a  uolntion  of  pcrmanganntc  of 
itsix  were  uIko  bud.  Some  of  Hie  eggH  were  varnished  with 
Llitie;  these  uere  all  goo<I,  as  wert>  those  |>reserved  in  Umewator 
m  a  solution  of  water  glast.  Of  the  last,  three  methods,  pre.ser- 
«n  in  a  M^hition  uf  water  glass  is  especially  recommended,  since 
:iiidiing  the  egg^  witli  vast^linc  i»  time  consuming,  and  treatment 
%  limewflter  sometimes  communicates  to  the  eggs  a  disagreeable 
r  and  (ante, 
lany  of  thc£«  methods  hnvo  be«n  tested  at  the  agricultural  oxpori- 

t  stations  in  this  and  other  countries.  The  Canada  Station  found 
•  infertile  eggs  kept  much  better  than  fertile  eggs  when  packed  in 
%.  In  view  of  the  fact  that  preservation  in  brine  has  been  said  to 
ire  the  eggs  by  giving  them  an  unpleasant,  salty  taste,  experiments 
B  recently  made  at  Berlin  University  to  learn  the  proportion  of 

which  entered  the  eggs  when  placed  in  brine  of  varying  strength. 
Bvas  found  by  the  investigator  Ihiit  witli  a  saturated  or  half- 
irated  solution,  the  salt  entered  the  eggs  at  first  very  quic-kly,  and 
T  much  more  slowly.  After  remaining  4  days  in  the  saturated 
ition,  an  egg  contained  as  much  salt  as  one  which  remained  4  to 
'eeks  in  n  1  to  It  per  ix^nt  solution.  If  kept  in  tliu  ^turate<l  solu- 
1  4  weeks,  LI  per  cent  salt  was  foand  in  the  yolk  and  1.5  per 
t  in  the  white  of  the  eggs.  None  of  the  eggs  t«st«d  was  spoiled. 
len  a  1  to  '«  {>er  cent  solution  was  used,  the  eggs  kept  well  for  4 
ks  and  did  not  have  a  salty  Qavor.    These  instances  are  sufficient 
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to  show  that  any  given  meUiocI  will] 
liHnds,  Btid  this  is  not  surprizing^  lU 
(iDifurmly  ftvsh,  iior  is  it  ut 
condition:^  are  uniform. 

In  the  last  two  or  three  years 
a  solution  of  filter  glass  hus  l>e«n. 
wiiy  and  in  laboratorit>s.  The  No 
htut  been  especially  interested  in  thj 
a  10  i>er  cent  solution  of  water  glj 
that  "at  the  end  of  S|  months  e^ 
part  of  August  still  appeared  to  bo) 
eggii,  aftci'  u  little  tiinc,  the  yolk  a 
tlicn  inferior  in  quality.  In  eggs  i 
glass  the  yolk  retained  its  normal 
tlif^y  were  nut  to  be  distinguistuMl 
most  pnckod  eggs  will  not  Iwut  up  i 
while  eggs  from  a  water-glawt  sol 
average  fi*esh  eggs  of  Ihe  nmrket," 

Since  the  method  was  first  propoi 
water  glass  has  been  thoi-oly  tested 
cal  nuy  in  the  United  States  and' 
favorable  results.  A  scries  of  04 
Experimental  Farms  led  to  the  ooll 
to  water-glass  solution  in  effoctiv* 
prepnre,  but  most  who  h«ve  li 
water  glass. 

Water  glass  or  soluble  glass' 
silicute  ur  for  sodium  silicate,  the ' 
mixture  of  the  two.  The  conmieij 
serving;  eggs,  as  it  is  much  cheaper 
which  is  required  for  mnny  scientifl 
monly  sold  in  two  forms,  a  sirup-l 
ency  of  molasses,  and  a  powder.  1 
most  uiiually  seen,  is  »)ometiines 
per  pound  in  carboy  Iota.  The  n(j 
pound,  according  to  the  North 
be  tlio  price  commonly  asked.  Ac 
this  station,  a  solution  of  the  desil 
mny  be  made  by  dissolving  1  port 
10  parts,  by  measure,  of  water.  I^ 
less  is  required  for  a  given  quantill 
glass  offered  for  sale  is  vcr>*  atkalil 
used,  as  the  eggs  pre-served  in  it 
water  sliould  lie  uaed  m  tqilVvwi^* 
tza 
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and  cool  it  before  mixing:  with  the  water  glass.  The  solntion  should 
be  carefully  poured  over  the  eggs  packed  in  a  suitable  vesetel,  which 
mudt  be  clean  und  aweel,  and  if  wooden  kvga  or  ban-els  ur«  used  thuy 
should  be  Lhoroly  scalded  before  packing  the  eggs  in  them.  The 
packed  eggs  should  be  stored  in  n  coot  pinoe.  If  they  are  placed 
where  it  is  too  warm,  silicate  deposits  on  the  shell  and  the  eggs  do 
nnt  keep  well.  Only  clean  eggs  should  bo  packed,  but  the  North 
Dakota  Experiment  Station  found  it  he»L  not  to  wash  the  eggs 
before  packing,  as  this  rcmovisi  the  nuturul  mucilaginous  coating  ou 
tlie  oul^idu  of  the  shell.  The  Klatiun  ^tate«l  tliat  L  gallon  of  the 
water  glus»  will  make  Httfficicnt  Nohtlion  for  50  dozen  eggs  if  Uiey  are 
properly  packed. 

If  it  is  desired  to  preserve  eggs  in  limcwater,  the  solution  may 
be  preparml  by  placing  2  ur  3  pounds  of  unslaked  Hme  in  .'i  gnllouK 
of  water  and  allowing  the  mi.xture  to  stand  until  tlie  lime  settles 
and  the  li([uid  U  clear.  Tlie  eggs  should  be  pUce<l  in  a  clean  earthen- 
Wiut!  jar  ur  uther  suitublu  vessel  and  covered  with  the  clear  limewater. 
Sometimes  a  [mund  of  salt  is  u»^d  witli  the  lime,  but  it  is  said  that 
Buch  a  mixture  imi>urt»  u  slight  taste  of  lime  to  the  eggs. 

It  is,  pertiaps,  too  much  to  expect  that  egg«  packed  in  any  way  will 
be  just  na  aiti^factory  for  tnblo  use  as  the  fresh  article.  The  opinion 
mems  to  t>e,  however,  that  those  preserved  with  water  glass  are 
superior  to  most  of  those  po'ser^'e*!  othcrwii*.  The  shells  of  eggs 
preserved  in  water  gla.ss  nrn  upb  to  cra(dc  in  boiling.  It  is  staled^l 
that  this  may  bo  prpventtnl  by  puncturing  the  blunt  end  of  the  qcg^^ 
witli  a  pin  before  putting  it  into  thn  water. 

In  teetn  carried  on  at  the  Washington  Experiment  Station  water 
glass  gave  better  results  than  limewater  or  a  patent  egg  preservative. 
It  w(Ls  found  that  the  eggs  packed  in  water  gltt.>«<  won?  not  only  »wtiiifa 
torv  nft^T  having  lx?en  packed  for  a  nunilj<>r  of  months,  hut  aiso  wbe 
kept  for  four  weekit  after  removal  from  the  pn^acrvutlve  solution. 

In  ft  study  of  the  relative  merits  of  different  egg  presei*vati 
citrriMl  on  by  the  Ontario  Agricultural  and  Kxperimental  Union 
loseK  in  weight  were  recorded.  Wien  eggs  were  jwcked  iu  salt  the 
Ices  due  to  ovaporalion  wns  equal  to  33  per  cent  of  the  contents. 
IVhen  the  eggs  were  grejit»i3  this  was  reduced  to  25  per  cenL  No  loss 
WfiH  noted  when  the  eggs  were  preserved  in  water-glass  solution  or 
limewater.  ' 

Tn  tjifl  Ea.*l  Indian  Archipelago  salted  ducks"  eggs  arc*  an  article  of 
diet.  The  new-laid  eggs  an-  packed  for  'J  or  3  week«  in  a  mixture  of 
clay,  brick  du.<  and  salt  They  are  «iten  hard  boiled.  It  is  said 
that  in  this  region  and  in  India  turtle  eggs  are  iil-so  preserved  in  salt. 
These  products,  while  unusual,  do  not  necewwrily  •oiggtst  an  unpleas- 
ant  article  of  diet.    The  same  can  hardly  be  uwd  of  a  Chinese  prod* 
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iicb,  -which  hat>  often  been  tlfiScribiH].    Ducks'  <%^  ^re  baricd  ill 
ground  for  10  or  12  niuntlut  unci  undurgv  a  peculiar  fermenli 
The  hytlrogeti  liiilphid  formed  brceks  the  shcU  and  esctpM  wkiW^ 
^^  becoiueK  hard  m  t«xt*uro.    It  is  said  that  tho  final  prodndi 
not  poaeeHs  u  disagreeable  odor  or  tasto.    KggB  trtated  in  Uui  i 
Kiiiiu  similar  way  are  oij  sale  in  the  Chimwo  quarter  of  San  Ft 
ciwHi;  and  very  likely  in  other  Araericai)  cities.     A  sample  whiA' 
examined  bad  the  appearance  of  an  egg  (covered  with  diu'k-aiknd>| 
clay  or  mud. 

BEIXIHO  EGOS  BY  WEIGHT. 

Since  eggs  vary  more  or  less  in  kim  it  has  lieen  proposed  ihil 
should  be  sold  by  weight  rather  than  by  the  dozen,  which  is  the 
custom  ill  this  country.  The  Xorth  Cftrolina  Kxperiment  StaticB^ 
invcstiguling  thin  point,  recoiled  the  weight  of  tigga  per  dozen  lai 
the  number  prodnced  during  six  niontlis  by  pullets  and  old  liCKfl 
a  number  of  well-known  breeds,  and  by  ducks.  Generally  ^m' 
larger  eggs  were  laid  by  hens  than  by  pullets  of  llie  same  breed. 
vgffA  laid  by  Pekin  ducks  (old  and  young)  averaged  3.'>.fi  ounns 
dozen,  and  were  hi-avler  than  tliost^  laid  by  any  br«>ttd  of  hens.  OfihE 
different  breeds  of  Iiphh  teiitwl  the  largest  eggs  weighed  28  oiinnspT 
dozen,  and  were  laid  by  Light  Bralunas.  The  Black  I^angshu 
Burred  Plymouth  Rock  hens'  cj^g^  wt-ighed  a  little  ov^r  56  <-<■ 
(I'o/.i'ii,  while  tluwe  laid  by  Single  Comb  Brown  IjcghnriLS,  lai' 
JMyniowth  Rock,  ^^Hiite  AVyandotte,  and  Buff  Cochin  hens  raaff^ 
from  21.7  to  23.7  ounces  per  dozen. 

Of  the  pullets,  the  heAviest  e^^  (weighing  26..^  ounces  per  doM) 
were  laid  by  tlie  Black  Minorcas,  the  lighteRt  by  the  Single  CobI 
Brown  T>eghorns  and  Silver-I^ced  Wyandotte-s.  Tlnj^  weighed  I'^ 
and  22.1  ounces  per  do/^n,  respectively.  The  Barred  Plymouth  Ked: 
Wiite  Plymouth  Itock,  \Miitc  Wyandotte,  Black  Langshan,  ami  Bn 
Cot-liin  pnllfts*  I'ggs  all  weighed  not  fur  from  24  otinres  per  doM 
As  will  Iw  s«Mi,  the  variuliun  in  the  wcijilil  of  ilu-  eggs  waa  cowdi 
crable.  In  tost<;  carried  on  at  the  Maine  Kxperiment  Station  it 
noticed  that  eggs  from  hens  that  laid  the  greatest  number  wrre  oo 
average  smaller  in  size  than  thotae  from  bens  producing  fewer  i^g 
The  percentage  of  fertility  was  also  leas  in  the  former  than  in  tti 
latter. 

Ill  the  North  Carolina  tost  all  of  ihe  eggs,  regardless  of  size,  had 
local  market  value  of  \fi.5  cents  per  dozen  at  the  time  of  the  invcstigi 
lion.  I  f  a  down  Single  Comb  Brown  Ijeghorn  pulh*t.s'  eggs  weipbin 
IT.B  ounces  were  worth  13.5  ceiity  per  doiuui,  or  12  wills  per  jwuml.tJ 
^gs  of  the  other  breeds  would  be  actually  worth  from  16JI  c*nls  h 


&ii^i«  Comb  Brown  L^orn  bens  to  fil.6  cents  per  dozen  for  the 
^  Brahma  bens,  or  from  20.7  to  60  [)er  cent  in  excess  of  their 
Hi  value.  Thti  (^Kf^  of  the  Pekin  iliick^  would  be  worth  S26.7 
l|pir  i)7.8  per  oent  obovo  their  mnrkot  vnhie.  On  the  bnsis  of  the 
lis  obtained,  the  station  advocatessellingeggs by  the  pound  uisl««d 
y  the  dozen.  It  is  said  that  tho  egg  packers  and  dealers  maintain 
thLs  method  would  hicreuso  tlio  cost  of  the  eggs,  owing  to  lite 
B  handling  neces^r^'  and  the  cousequeuL  breakage.  An  appttrent 
Btion  to  .selling  eggs  by  weight  is  thnt  tlicy  are  not  generally  used 
M  household  in  this  way.  Most  recipes  call  for  eggs  by  number 
not  by  weight.  There  is  no  question  tiiat  weighing  the  eggs 
Id  be  tnorv.  accurate,  and  recipes  are  occasionally  met  with  in 
^  this  method  is  followed. 
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38ICCATED  EGGS,  EQQ  F0WDEB8,  AFD  EOQ  STrBSTTnTTES. 

liferent  methods  of  evaporating  or  desiccating  whole  egg  yolka 

■whiles  have  bcL'n  proposed  and  set-eral  products  whidi  claim 
B  thus  pr<->|Hirrd  ure  now  on  the  market.  It  is  said  that  the  egg 
ried  in  or  out  uf  u  vacuum,  usually  by  a  gentle  heat  or  by  cur- 
l^f  air.  Vn^icn  placed  on  the  market  the  dried  egg  is  usually 
|p.  Sometimes  silt,  i^ugnr,  or  both  have  been  used  aa  preserra- 
I.     As  will  be  seen  by  reference  to  Iho  table  of  composition  (p. 

such  material  is  merely  egg  from  which  the  bulk  of  the  water 
been  removed.     If  (he  process  of  manufacture  is  such  that  the 
.act  is  palatable  and  kecj^i^  well,  the  value  of  evaporated 
many  circumstances  is  evident. 

material  is  used  by  bakers  to  some  extent  as  being  cheaper 
fresh  egge  are  high  in  price.  It  is  also  used  in  provisioning 
and  e-xpeditions,  since  desiccated  foods  have  the  advantage 
I  higher  nutritive  value  in  proportion  to  their  bulk  than  the 
B  materials  when  fresh.  Fresh  eggs  <_-ontain  about  25  jwr  cent 
t^  matter.  If  all  the  water  is  removed  in  preparing  evapnriited 
i,  1  pound  will  (urniRh  nutritive  tnatcnal  equivalent  to  about.  4 
[ids  of  frcsli  cggK.  A  commercial  egg  product  which  was  tested 
eared  to  bo  dried  egg  coarsely  ground.  For  use  it  was  thoroly 
t  with  a  gmall  quantity  of  water.  The  mixture  could  then  be 
i  or  made  into  an  omelet,  etc-,  and  was  found  to  !»  very  palatable, 
dy  resembling  in  taste  the  same  dishes  made  from  fresh  vggf. 
h  tgg  substitute  has  been  manufactured  from  skim  milk.     It  is 

to  contain  the  casein  nnd  albumen  of  the  milk  mixt  with  a  little 
r,  and  h  put  up  in  the  form  of  a  paste  or  powder.  Such  material 
ridently  rich  in  protein  and,  according  to  reports  apparently 
ible,  is  uw>d  in  considerable  quantltiei;  by  bakers  and  confection- 
in  place  of  fresh  eggs. 
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Egg  substitutes  li&re  been  densed  which  oonsisl  of  mbdi 
animal  or  ve^table  fats,  albumen,  starch  or  Sour,  ookrbfl 
and  some  leavening  powder  in  addition  to  the  niioenil  tuUvt 
to  those  found  in  the  egg.  Such  products  arc  designed  ¥tti 
ftggs  in  composition. 

Other  (^g  siihsiitiit«s  have  been  marketed  wliicli  ranuin  utu 
albumen,  but  apparently  coii»i.si  ({uitt^  largely  of  }<tarrb.  colon 
or  lean  with  eomo  yellow  substance  Thc-Hi  ga<>ds  am  !<pec«iiif 
monded  for  making  custards  and  puddingH  niniilar  in  ipfMl 
those  in  whidi  fr«3h  eggs  aro  used.  Thero  is  no  rMMU  M I 
that  such  products  can  not  be  made  so  lliat  tliey  vill  In  p 
wholesome.  Tho  fact  mtitit  not  \»  o^-erlookt  thnt  in  th«  iini 
not  replacu  fresh  egga,  since  they  do  not  contain  iiii«li  niin 
matter  or  fat.  As  recently  pointed  out  in  ono  of  the  medial  ji 
tiiis  may  be  an  important  matter  if  such  an  egg  ■ubslitulr  il 
the  diet  of  invalids,  especially  if  the  composition  of  the«ggf« 
is  not  known,  and  it  is  employed  with  the  biilief  tluU  lEkti 
contains  an  abundance  of  protein.  mi 


POSSXBLE  DA1T6EB  FBOK  EATIKO  EOOS.     ' 

Occasionnlly  n  person  i»  found  who  is  habitualJy  madriB)^ 
eggs,  just  lis  there  are  tliose  who  cnn  not  cat     i  ^wli 

foods  without  di-^tresi!.    Such  cases. are  due  to  ^•<:l  -  ul' 

crasy,  sliowing  thai  in  reality  "one  man's  meat  a  anotH 
poison."  A  ftatisfacton.'  explanation  of  Hucb  idiosyniruy  i 
be  lacking. 

Overindulgence  in  eggs,  aa  is  the  case  with  othor  food],  ml 
indigestion  or  other  bad  effect*,  Kurthcnnorc,  iin>!' ' 
tions  <:^gs  mny  )h>  the  iijinse  of  illiii;^  by  coum>uii.<  < 
terial  disease  or  some  parasite.  It  ia  possible  for  an  cggt 
infected  with  raicro-orgonisms,  cither  before  it  is  laid  w  afl 
aliell  ia  porou-s  nnd  otli-rs  no  greater  rpsistanc«  to  mlcr»4 
which  eaugo  disease  than  it  does  to  those  which  causa  tbv  «H 
or  rot.  A\*lien  the  infected  egg  is  eaten  i-aw  the  micRKirgI 
pre^fent,  are  communicated  to  man  and  may  cause  diseaae. 
remains  in  a  dirty  nest,  defiled  with  the  micro-organisins  i»l 
typhoid  fever,  carritnl  there  on  the  hen's  feet  or  feathers, 
slmnge  if  some  of  these  bacteria  occasionally  penetrate  lb» 
the  egg  thus  becomes  a  possible  source  of  infection.  Pe 
of  the  most  common  troubles  duo  to  bacterial  infection  of «' 
more  or  less  Mirious  illness  sometimes  cau.sed  by  eating  th 
are  **  state."  This  often  resembles  ptomaine  poisonil 
caused,  not  by  micro-organisms  themselves,  but  by 
proilucts  whic\i  llhey  v\ttWttt\«  Vt«n\  toaXKralA  «i^  which 
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>nal[y  the  eggs  of  wonns,  etc.,  have  been  foimd  insidp  hens' 
iujccd  hnve  gruiiis,  seeds,  vie.     Such  bodies  wrv  doubtless 

lUlly  occluded  whik-  thp  whiU-  mid  yhidl  wcru  Ix^hi^  uddi-d  to 

k  in  tlie  c^  gluiid  of  thv  fowl. 

ted  by  the  comparatively  pmall  number  of  cases  of  infection  or 


nsu  uv  uiv  i,-4)ii)|iiii~uii>(.'i_v  ^4■■lul  iiiiiiim;i~  ui  vHtvs  ui  iiiiix;uuii  ur  i 

wtg  duo  to  vggsi  r<>port4Ml  in  medical  litcrntiire,  the  danger  of    ^B 
^«m  this  source  i>i  not  very  groat.     However,  in  view  of  its    ^^ 


lity,  it  IK  be»iit  to  keep  eggs  as  clean  an  possible  and  thus 

to  prevent  infection.     Clean  poulti-)-  houses,  poultry  runs, 

are  iniE>ortant,  and  egRs  should  alvFaytt  be  stored  and  mar- 

ler  sanitary  conditions.     The  ?*ubjcct  of  handling  food  in  a 

manner  is  too  seldom  thought  of,  and  Trhat  is  said  of  eggs  in 

inection  appUci*  to  many  other  foods  with  ev^n  more  force. 
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IMPORTANCE  OF  THE  EGO  INDDSTHT. 

industry  is  of  considerable  commercial  importance  and  is 
'  increasing.  The  total  number  of  eggs  i)roduce<i  in  the  United 
in  J8'.»0  was  estimated  to  bf  S20.0OU.000  dozen,  which  would 
B  IS  dozen  for  each  inhabitant  of  IIm>  country  per  year, 
iing  to  the  lust  census  ri'iKJi-t^  the  total  nunilier  of  eggs  pro- 
in  1890  was  1,294,000,000  dozen,  or  17  down  per  capita.  In 
jduction  Iowa  ranked  first  with  99,fi00,000  dozen,  Ohio  second 
1^.000  dozen,  and  Illhiois  third  with  86,400.000  dozen.  Tho 
Rue  of  the  eggs  produced  in  lt>^>l>  was  estimated  as  $H-1^8G.15S, 
rage  value  of  11.2  cents  per  dozen.  As  .shown  by  the  census 
i  the  averagi'  values  rangctl  from  8  wnis  io  3-1..^  cents  per  do7*n 
>,  Ijeing  greatest  near  large  cities,  in  mining  districts,  and  in 
•ctiouH  as  Aluska  and  Hawaii,  where  the  egg  production  was 
nail  ns  compared  with  the  population. 

'th  of  the  egg  industry. — The  tTnited  States  formerly  imported 
D  numlier  of  eggs  and  exported  very  few.  The  ratio  lias 
d  within  i-ccent  years,  and  now  the  exports  largely  exceed  the 
H.  Tn  181)0  the  total  number  of  eggs  exported  was  381,000 
worth  *.W.0O0.  Tn  185)9  it  w».^  3.(llt.|.000  dozen,  worth  $fi41,000. 
)3  the  exports  were  smaller,  being  I.l.^fi.OOO  dozen,  worth 
K).  In  181*0  this  country  imported  IRjOOO.OOO  dozen  e^s,  which 
alued  at  $^.000,000.  and  in  1699  only  2-35.000  do7-en,  valued  at 
».  In  11'03  the  value  of  the  eggs  imported  was  nmch  the  samfi, 
in  round  numbers.  $ii2.000.  An  idea  of  the  chanirter  and  vx- 
thc  export  trade  in  eggs  may  be  gathered  from  the  fact  that  in 
e  United  States  exported  1,694.000  doxen  eggs  to  Great  Britain^ 
»t  SWSI.OOO.  For  the  last  six  months  of  190:t  the  total  number 
i  sliipped  to  Alaska  was  330,700  dozen,  valued  at  $H5,G00;  to 
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Hsvaii,  04,900  dozen,  valued  nt  $14,600,  and  to  Porto  Rim. 
doz«n,  T&lued  tt  $1,800. 

These  statistics  of  the  egg  trade  are  of  interest,  since  Uwgr  dml 
great  growth  of  tiie  poultry  iiidu^trj*  mid  indicate  wliat  it  maj  I 
in  the  future.    Some  of  the  developmenta  way  be  fairly  attht 
the  work  of  tl>c  Govcrimifnt  and  the  agricultural  csptTimuit  i 
For  mmiy  years  n  considerahle  number  of  lhe_  stations, 
those  in  Alnbflmn,  Cnlifornin,  Indinni,  Kentucky,  Louisiana, 
JfnssHohii!*lt.s,  Jfichignn,  Montana,  New  York,  North  Carolini,] 
I>akota,  Oklahoma,  Oregon,  Khode  Island,  South  Caroliu, 
Virginia,  and  West  Virgima,  have  been  experimenting  upon 
of  feeding  nnd  caring  for  poultry,  the  comparativt-  value  of  i 
breeds,  the  possibility  of  increasing  egg  production  by  properJ 
and  the  selection  of  laying  slock,  and  mnilar  problema    'n»i 
bulIptiuH  reporting  the  investigations  have  bc«n  ciKulatcd 
ThusH  investigations  ore  being  continued  and  ppomise  lo  l« 
more  valuable  in  their  results  in  the  future  than  in  the  ptsL 
Di'partment  of  Agriculture  has  done  much  to  encourage  the 
industry  by  collecting  and  distributing  information,*  and  in, 
ways. 

Poultry  raisung  is  often  carrie<]  on  in  conjunction  with 
farming,  and  may  be  profitably  developed  along  such  lines. 
It  is  followed  rs  an  independent  enterprise,  its  possibilities  aRi 
great.    There  is  always  a  market  for  poultry  and  eggs  for  food.' 
the  raising  of  fancy  stock  for  breeding  purposes  is  frequeiiily 
consideration. 


•  Fanners'  Bnllotlnii  41.  SI,  64.  141,  and  SOO  of  tb^  I>«iMrtm«nt  un  i 
excliiftlvcly  to  iioiillrr  topics,  while  182  trcntH  of  tlie  value  of  twultr;  ul 
A  number  of  FariDers'   BallptlDs  of  (tie  wrlea  enmi«d  "  EUpvrlincnt 
Work  "  coatabD  short  nrtl<>ic«  on  poultry,  imultry  focdlng,  or  KlailUr  tof 
blblloerapb;  of  [loaltry  lllemtnre  bad  liven  injlilisbuxl  by  tbv  DeixiniDcnt  I 
(Bnl.  18).     Btlllettn  E>  of  tlie  Dlvlsloa  of  l^nMlcnl Ions  ronmitu  n  lltl  otl 
eiiCL-8  to  iirtlckts  mi  (iss»  iinil  poultrr  In  (be  DetMirtment  imbliciitloDe.    ki 
of  Ibn  |)iibIl<!nttotiK  ut  tbe  tlur^iu  of  Anliaal  Industrj-  contnio  artlcleai 
diseases,  egg  prodactlon,  und  otber  toplctt,  wblle  inauf  cf  the  publtcai 
Borena  of  SUili»lloi  give  etatlstlCB  of  tite  po&ttry  aod  egg  iQdastir. 


[A  list  giving  the  Utlnof  all  Fonnere'  BultetinB  available  tor  diatribotia 
cent  fr««  upon  applicatloa  to  a  Member  of  Coognaa  or  the  Secretary  ot . 
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Hawaii,  64,000  doaen,  v&lned  nt  $14,600,  and  to  Porto  Ricfi,  91 

duzen,  valued  at  $1,800. 

Tbese  htalistics  of  the  egg  trade  are  of  interest,  since  they  show  i 

great  gi'owtb  wf  tho  poultry  industry  and  indicate  what  it  may  1 

iu  the  fiitura.    Some  of  llio  derelopments  may  be  fairly  altributtdj 

the  work  of  tliu  Govcrtmitiut  and  tbu  agricultural  experiment  static 

For  many  years  a  considerable  number  of  the.  stations, 

those  in  Alabama,  California,  Indiana,  Kentucky,  Louisiana, 

Alaasacbusetts,  Michig«ii,  Montana,  Xcw  York.  North  Carolina,  No 

Dakota,  Oklahoma,  Oregon,  Rhode  Island,  South   Carclina,  \jt 

Virginia,  and  West  Virginia,  liave  been  experimenting  upun  m*"' 

of  feeding  mid  raring  for  poidtry,  the  ooinparativR  value  of  -^ 

hi-eods,  the  poasibilily  of  increasing  egg  production  by  P.'^mj  «ni_ 

and  ihc  selection  of  laying  block,  and  ^timilar  problem^  with  tmM  i 

bulletins  reporting  the  investigations  have  been  cif'toand  tei 

Those  investigations  arc  being  <^«ntinued  and  p» 

more  valuable  in  their  results  in  the  future  Iha-"  "     ,  It"**?." 
_  .    1      .     t  1         1  ,  bureau  ol  Forwtrt, ' 

Department  of  Agriculture  has  done  much  |»^^  _  „(    si,a,^-f,(Bittn 

industry  by  collecting  and  distributing  inadginnDt  is  due  for  nlB 
ways. 

Poultry  raising  is  often  carried  OiFroan  Pracaar 

funning,  and  may  be  profitobl'^ 
it  is  followed  as  an  indor^ 
great.    There  is  »^ 
tlie  raisi** 
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iE  PLAI^TING  ON  RURAL  SCHOOL  GROUNDS. 


DraKODUCTIOlf. 

It  number  of  aoboolboiui*!:*  in  tbe  United  Stated  lack  the  Hur^ 

iings  tb&l  mokft  for  uomfurt   »nd    contentment.     City   »ubool 

I  ftrc  oftOQ  sonnaU  that  pl&ntinR-  ii^  out  of  the  quofltioii,  tliough, 

I  space  pennitSf  it  is  not  unoonunon  to  find  tbciu  carefully  laid 

with  ft  good  arrangomont  of  grass  plots,  flower  beds,  and  sbada 

lu.    In  tonns  and  viUagee,  also,  may  bo  pointed  out  many  exar 

f«  afaoving  great  care  and  sttentiou.     In  the  counti^'',  however,  an' 

norod  school  ground  is  rarely  found.     In  hilly,  forest  regiona  they 

often  denuded  of  soil  and  full  of  stooes  and  iituuips.  iind  on 

many  are  vrell-nigb  aa  bare,  T)leak,  and  iuhospituble  ae  whea^ 

led  n  part  of  the  unsettled  phuo. 


"zr^n 


■•  lack  of  tmprovomoni  is  not  due  to  csuseD  eyident  at  first  sight 
,  on  account  of  poverty,  for  it  ia  almost  aa  common  In  wealthy 
provperoue  communities.  (Figs.  1,  3,  and  3.)  It  Is  not  due 
■^  appreciation  of  the  elements  of  I>eauty,  fur  where  homes  are 
and  flowers  tlie  school  ground  \s  likely 
b  it  due  to  indiHerence  in  oducA- 
support  of  aohool 
■ricftu  people    The 

iinnrtnnce  Of  COQl- 

I  uf  the  Amer- 

\I  BO  far  aa  to 

i^aud  nhniba 

^^_    It  misin- 


of  joathful  natare,  ooe  sees  aa  easily  awakened  rogard  for  ihlnf  I 
beautiful  and  a  dispoBitloD  to  respoct  and  bolp  all  iroU-dlrocted  tetM'] 
ties  for  the  Improvemeut  of  acbool  life. 

BBA&OVS  FOR  BCHOOL-QBOinn)  FLAVTIBQ. 

ProtMtioa. — Tbe  stroogoet  reason  for  school-ground  plaoting  b  1 
tbe  comfort  of  tho  teacher  and  jHipiU  wbo  occupy  the  building 
seven  to  nine  months  04Lcb  yt^r.     X  ecboolbouso  ko  situated  Mi 
to  tack  prot«ctioD  from  iuclement  weather  often  subjects  its  ' 
to  distressing  conditions.     During  winter  gales  Cbero  is  ao  inc 
demand  for  fuel,  wbidi,  though  supplied,  often  does  not  safficc ' 


.^^^y 


h,«M 


Pm.  X— tIapnteeUdaodtGlMMlbounoaUMaraU  FluaiL 

beep  the  building  warm.     Tbe  teacher  is  then  put  to  tcMt  coDtriri 
methods  by  which  no  pupil  ehaU  enduro  more  thnu  bis  shant  of 
and  by  which  to  munlaiu  the  iiHual  gotjd  order  during  *«tTjdy 
and  provide  for  indoor  recruation  at  the  n»t  perio<I».     With  the  i 
pernturo  hovering  around  the  zero  point  during  a  howling  blii 
one  has  but  to  enter  a  country  ttchoolroom  to  a{^reuiata  ita  dlt»oaitifo 
•ad  we  its  need  of  protection. 

The  winds  of  spring  are  almost  us  trying  as  Choso  of  winter, 
in  summer  tbo  sun  keaU  down  with  unchecked  violcueo.     Thi 
season  w  acoonipaniud  by  ill  effects  for  those  who  must  attend  i 
where  the  grounds  ax«  ux'^oaed..    'C^e  (\ueHtion  naturally  ariaoi: 


it  thc0C  conditions  be  TCmcdtor]?    Tothis  the  answer  coTt&inIr  should 
tbat  they  way.     Thpy  hiire  boen  rennjtiittd  in  (wjiuo  insttinwd,  and 
1  be  in  otbore.     It  in  not  too  much  to  eay  thut  in  nine  cases  out  of 
I  exposed  echool  grounds  can  be  rendered  comfortable  by  tre«8 
ited  in  wind-hmaks. 
[l  Sdacational  Value  of  Treee. — But  comfort  U  not  the  only  reaaou  for 
Dtiu^'  about  the  lichooUiouse.     The  treee  have  also  au  educational 
ue.     Indeed,  bare  j^ouods  may  be  regarded  aa  an  opportunity, 
dren  iuterestvd  in  the  work  of  selecting,  pUnting,  and  growing 
and  shruliM  about  the  school  can  gain  in  the  work  no  UtOo  knou'l- 
of   right  principles  and  metliod»i.     Many  people  thiuk  that  to 
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rte.  &— Hutfeci*!!  Ktioolbwuc  oa  Klottn  blUiUo  la  Uio  tMuin. 

lant  1  tree  all  tbut  need^  to  be  done  in  to  dig  up  a  Kipling,  or  buy 
od  set  it  in  a  bole.     Thltt  h  a  great  niistakp,  responsible  for  many 
nDCCL-SHury  failurvet.     Souio  kuowledgo  of  tree  culture  is  a  thing  sure 

prove  uaoful  to  a  large  proportion  of  school  children. 

Forestry  is  begiunii^  to  attract  attention  as  a  possible  subject  of 
cbool  instruction.  So  far  the  interest  in  it  is  mainly  as  &  branch  of 
dtuTc  study,  but  itH  growing  economic  importance  may  eventuiUly 
eeult  in  its  extensive  iotruduction  into  courses  of  study.     Technical 

restry  can  not  be  taught  in  the  schools  as  part  of  a  general  oiWi^ 
em,  and  it  ought  aot  to  be  supposed  tha.t  tree  \\a,u\)mit  <»  «/3on^j 


6 

gToundfl  looks  in  tbftt  direction.  Ncvortholoas  a  plaotftticm  nf  fnt««| 
trees  or  >  wood  lot,  in  connection  with  a  Hchool,  would  give  an  cxnl- 
lent  opportunity  fur  !«tudy  of  forrstt  growtli  and  manaf^ement,  aodk 
nmny  pl:i«M)  it  Is  pL-rfwily  fcaeiblo.      (Pijj.  4.) 

But  ttiorc  13  another  e^ido  to  the  i-duoitiwial  value  of  tr«c  plftntiof, 
which  la  of  first  imp'^rtanoc.     It  is  money  troll  dpent  to  mak*  tfai 
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achoolhousc  and  evRrytbing  about  it  attiHCtive  and  bMiiitifiil.  Sen 
is  ODC  of  tbo  ceutont  of  tlio  life  of  the  conuounlty,  tbo  one  tu  whirb  (i 
jjBthered  its  most  imitressiooable  element.  The  school  is  tiappOTtid 
at  public  expense  in  order  to  make  good  Araericao  citizens.  It  aia 
atsecurinfr  the  higheat  pow.sibIo  development  orf  mind  and  chararltf. 
.£very  element  ot  .oxdet ,  ueeAjiieaa,  vsA^Kauvj  >,  OiVery  bro«d«atik|[  Iftfe* 


rery  appeal  to  the  finer  Datnro  of  the  fthltd  mMoa  better  loen' 
I  luromen  and  a  more  thrifty,  prosperous,  and  attractive  community, 
oericans  are  justly  prood  of  their  school  system,  and  should  be 
ttinf;  to  support  ike  acfaools  not  only  with  money,  but  witiL  time 
labor. 

ASBOR  DAY  AHD  BCHOOL-OBOlTirD  PLANTIVa. 

le  DOf;l^t^  condition  of  the  school  grotuid  bis  not  remained  with- 
DOticQ  or  without  80me  effort  toward  iiuprovenient.     The  »enti- 
nt  in  favor  of  ncbool-^round  iwmfort  »nd  adornment  bus  gradually 
[Tcanvd  for  tint  hut  thirty  yearn,  and  bus  Ixu^n  greatly  aided  by  the 
.bli.sluuent  of  un  annual  Arlwr  Day  for  treo  plaating.     Arlx>r  Day 
pro|>of*i?d  by  Hon.  J.  Sti^rlinjr  Morton,  cx-Socr«tary  of  A^'riculturo, 
■wa;^  tlrstvbeorved  in  Nobniska,  wh^rc  it  was  officifllly  rccojfnizod 
,873.     It  wa«  first  associated  with  school-ground  planting  in  Cin- 
nati,  iiilSSS,  inoonnoction  with  a  meeting  of  thn  Araorican  Forestry 
iation.     Since  then  it  has  Iteon  Ix-st  known  by  it«  observance  in 
scboots.     All  the  States  have  follownd  the  example  of  Nebraska  in 
hing  Arbor  Day,  and  the  movement  has  now  Hpre«d  into  many 
eountrie».     Groat  Hritnin,  Frani:x>,   Spain,  Japan,  and  Sew 
;d  all  celebrate  their  Arbor  Days. 

oA  of  C«l«bratiD£>  Arbor    Lay.— The  governor  of  each   State 
y  appoints  Arbor  Day  at  the  proper  season  for  planting.     Thta 
U  celebrated  in  the  schools  by  public  exercises  appropriate  to  l^-ee 
'•-I   '     with    essays,   Mngs.   and    recitations   by    the   pupils,   and 
1  ■  by  visitors.     In   connection   with  the  exercises  there  ii 

cUnarily  more  or  less  tre«  planting.  Great  care  ia  taken  to  make 
3  planting  ceremoniea  imprea^ive  by  letting  the  children  take  part, 
d  by  planting  trees  oomniemoratjvc  of  noted  persons  or  ov»nts. 
ticL  more  atUMttion  is  given  to  these  matters  than  to  having  the 
tee  in  the  best  condition  and  to  plautJug  them  just  right. 
A3  might  have  been  cxpcotod,  the  results  upon  the  school  ground! 
ve  not  been  marked.  Too  often  the  work  has  been  impulsive  and 
D  iotei-etit  treusiont.  Treee  planted  with  ceremonioufi  dignity  in 
»ril  have  died  of  neglect  Iwfore  September,  and  those  that  flurvived 
ve  bet-n  left  to  fight  unaided  their  battleu  for  exi^itence.  So  little 
eotion  ban  been  paid  to  the  choice  of  tree.4  and  to  the  methods  of 
anting  that  tbos<;  entirely  unfit  for  the  situation  have  often  been 
od,  and  have  beau  plantod  in  pluoes  where  they  txiuld  not  receive 
rotcction  while  young,  or  serve  any  uaeful  puiix>»o  when  grown, 
rbor  Day  has  often  come  on  dry,  windy  days,  or  dear  out  of  season 
ir  planting.  Furthermore,  the  planting  lias  been  on  too  small  a 
ale  to  bo  of  great  benefit.  Where  jm  acre  of  trees  in  a  solid  block  ia 
teded,  only  a  half  dozen  specimens  have  been  i^WtxA.  N-IIkt  i& 
lat  ha*  been  done,  the  uchool  grounds  are  atiU  \a.TB,eV3  unYeKftXQ^t^ 
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The  edacstionnl  rettulte  of  Arbor  Da;-  eDdoevoni,  howoTer.  bftn 
been  esteni^ire  aod  beneficial.  Ercn  though  the  celebratioM  Inn 
been  lately  exhihitioiit»  of  scotiment  aod  tbe  pUDting  aJt&oel  wboll;' 
unsuccessful,  yet  pupils,  teacbcK,  and  parents  have  learned  modi 
about  trees  as  useful,  living  things,  aod  about  forests  aa  great  •otuns 
of  national  wealth  to  be  protected  and  perpetually  maintained,  tin 
smallness  of  the  results  has  itself  drawn  attention  to  the  inadoqoacf 
of  past  methods.  It  is  due  in  part  to  leeaons  learned  In  Arbor  Dkr 
ipUntiti^  that  we  are  now  ready  to  be^o  work  with  a  better  under- 
Iftaoding  of  what  U  to  Ih;  done. 

Veettsity  for  bett«r  methods. — Tbe  need  uf  the  Bcbool  i^roaTidfl  b  for 
>lantatiun8  uf  hardy  trees,  eared  for  by  siueb  methods  a^  will  koepiJsMi 
iQstaolly  thrifty.  Tbe  trees  should  be  selected  and  planted  Id  tia 
careful  manner.  They  should  Ik:  properly  placed,  and  tn  «iif- 
6cient  number.  Tu  pluiit  in  this  way  retiuiros  a  ^riait  dial  nf  iltro 
tioo  to  details.  It  may  bo  tbe  work  of  several  days.  Tbe  peritshalik 
nature  of  trees  al.-io  makes  it  extremel}*  importaot  to  plant  tb«m  trim 
t}ie  wcnLbt'r  condilinn^  iire  jimt  right.  I^ry,  windy  weather  may  cant 
serend  days'  delay  in  the  planting.  It  U  therefore  impractkabls  to 
depend  wholly  on  a  specitied  day  for  the  work.  L«et  the  trees  be 
>lantr<l  at  the  right  time;  then,  if  public  exeni.'H.-n  arfi  planned,  tbtj 
''inay  be  held  on  an  appointed  day  after  the  planting  is  completed. 

Many  difficultiee  at  present  encountered  may  be  overcome  by  pkc- 

log  tbe  direction  of  the  planting  in  the  hands  of  some  penoD  w)» 

under»itandt)  fully  its  purpoao.     The  pupils  sbould  assist  in  tbe  wuti 

[because  it  is  fortbeir  own  school  ground,  but  on  account  of  their  bti 

of  experience  they  should  work  under  competeot  auporriaion. 


FEELnmVART  ABIlANa£M£irT8  FOfi  FLAlTTnfO. 

A  mnrnmcnt  to  improve  the  school  ground  is  likely  to  pttroanter 
many  nbstncles.  The  firsthand  perhaps  the  most  serious,  ih  pMk 
Indifference.  Then  there  are  the  difficulties  of  getting  started  oo  tla 
right  planting  plan>  of  finding  methods  to  cari*T  it  out,  and  of  lisi'ief 
tbe  pknted  trees  properly  cared  for  during  both  the  scbixil  yt«r  ud 
the  vacation  period.  These  are  formidable  obstacles,  as  many  |mt!«>m 
experienced  in  school-ground  planting  will  testify;  yet  liiry  hi" 
been  ox^ercome  iu  a  lai-ge  number  of  cases,  and  will  continur  to  be 
overcome,  for  every  school  ground  suct-essfully  plantwl  will  not  only 
induce  other  districts  to  undertake  the  work,  but  will  rvveal  tl» 
methods  by  which  it  may  lie  accomplished. 

To  \h\  of  permanent  value  the  planting  must  be  u  matter  of  roaoen 
U>  the  whole  district     The  teacher  and  the  school  can  nfitaocomiiliik 

D  Work  unaided  by  tbe  parents,  nmtber  can  the  parcata  aooooipliA 


9 


K  without  the  aid  of  Uid  teacher  and  the  school.  Only  when  all  work 
iu  uuiaon  cau  the  best  reaulu  bo  ublained.  Unfortimutely  tljerw  are 
sometimeH  persoDS  io  the  district  who  have  im  interest  in  improvement, 
and  it  may  eveu  happen  that  they  c-ontrol  the  stihool  hoard,  while  thow 
who  have  an  intdUigent  intercut  in  the  matter  may  he  few  in  number, 
&nd  even  the  teoober  may  he  too  deficient  in  knowledge  of  plaotin^f  to 
^ve  valuable  luwistance;  hut  such  a  Nitufttion  as  this  in  not  hopclces 
If  the  few  pemotLs  who  desire  to  make  iniprxivementtt  know  how  to 
bring'  tilings  abouL 

The  Flanting  Plan. — The  first  stop  Ls  to  prepare  n  plan.  Thuf  stiould 
be  a  detuiU-d  outline  of  the  planting'  buucd  on  a  fotuplete  analy»iH  of  tlie 
situstioD.  It  should  embody  a  map  of  the  grounds,  with  the  ^bool- 
hooae,  nutbnitdings,  and  place  for  planting  the  trees  oceurntoly  located. 
If  the  plan  Js  presented  at  a  meeting  in  the  whnol hou.se,  a  blackboard 
drawing  should  be  made  showing  the  school  ground  and  exactly  what 
planting  is  proposed.  In  this  way  its  advantages  can  be  more  clearly 
:  potDted  outf  and  its  defects,  if  there  be  any,  will  also  bo  pointed  out 
and  remedied. 

It  ig  scarcely  to  be  oxpocted  that  a  plan  will  be  made  which  will  sait 
all;  so  here,  as  in  other  matters  (iiatconcera  communities,  the  majority 
eboutd  rule.  It  is  always  to  be  hoped  th.<it  the  school  board,  the 
teacher,  and  those  most  active  in  the  improvement  of  the  community 
will  be  io  perfect  accord.  If  points  of  difference  arise  and  are  not 
settled  after  caodid  ditwusdion,  they  should  be  referred  to  disinterested 
persona  or  dropped  out  of  the  plan  entirely. 

A  District  Policy. — While  undue  haste  in  adopting  a  plan  should  be 
carefully  avoided,  it  should  be  i-euiembered  that  many  good  move- 
ments fail  by  not  being  properly  prosecuted.  If  the  district  adopts 
ibe  policy  of  eatabli^hiog  and  permanently  maintaining  a  plaotatioa 
of  trees  and  shrubs  on  the  school  ground  for  oriiamctit,  protection, 
ADd  improvemcut,  a  great  advance  will  have  been  made;  but  until 
tbis  baa  been  dune  there  in  no  guaranty  of  lasting  riMulttt.  It  is  easy 
to  orouse  the  lre(;-[)Janling  spirit  in  the  school,  but  unlcsii  thie  inl'^rwit 
has  the  sup(xii-t  of  the  district  it  is  likely  to  wane  and  languish.  The 
teacher  can  not  take  the  responsibility,  for  his  tenure  of  office  is  liable 
to  bo  nbort.  Roth  teacher  aod  school  must  be  among  the  chief 
agencies  in  carrying  out  the  work,  but  only  according  to  the  general 
pl&D,  judiciously  directed  b}'  the  districtauthoritieg.  The  appropriate 
celebration  of  Arbor  Day  an  u  part  of  the  plan  will  aid  greatly  in  the 
promotion  of  mlucution  and  sentiment  in  tree  planting. 

As  soon  as  a  policy  of  planting  ia  adopted,  some  experienced  persoD 
riiould  be  nppointt-d  to  »upt-rintend  the  pi'eperatlon  of  the  ground,  the 
procuring  of  tUr  trees,  the  pltiiiting.  and  the  sulwequent  cultimtion. 
Such  services  mu^  usually  bo  paid  for,  butthey  are  well  worth  the  cost 
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WEAT  PLAlfTUTG  TO  1>0. 

Thorc  abmild  be  both  purpose  and  method  in  («bool>^round  pluttiif.  I 
The  trtien  nuini  be  do  nmuigedafl  beattosen-c  t>otbfor  prutuctiooMdl 
for  ornament     At  the  aame  time,  to  groir  well  tbey  mu3t  be  »dapt«4| 
to  tho  soiL     Can  anmll  {ground  but  Uttlo  planting'  is  possible;  ■] 
of  trees  or  ulirubs   placed  wbt-re   they  will  took  well  f>r  hidi' 
unai^htl/  feature  of  tfao  scboolhouse  or  ground  is  eufficieDt.     But 
the  country  there  is  usunlly  an  acre  or  two  of  gToaafl&.     The 
house  is  nearly  always  in  the  middle,  and  the  playgrounds  arc  lusmUy 
about  halfway  between  the  bnildiag  and  the  outer  boundmr^. 
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Kit.  6.— A  BiiltAtilo  belt  lot  tbe  K*r  ol »  •ohocl  croond. 

arraugement  leaves  open  thi*  outer  portions  of  the  ground,  when 
(fToator  part  of  the  plaotiuf;  'as  needed. 

By  so  plantiii^.  the  ficboolhouiK  will  be  protucte^  on  all  Hides 
the  wind,  while  in  aummer  »ihad»  will  be  provided  near  all  portion* 
the  open  playground;  at  the  tiame  time  Inoloiiiog'  the  ground  with  i 
borficr  of  trees  will  give  a  pli-u^ing  omamfnlaJ  oifoot,      InsteMl  d 
being  continuous  around  tho  gruuud,  the  liordcr  should  bo  brokea  h 
pkcea  Ui  prcsorvo  attractive  views  of  the  exterior  landscupe. 

Tb"  iTHnprnI  directions  here  given  may  b*'  hfllpfiil  in  afTnrdiiig  ««f 
gestioujt,  but  without  modilication  will  ^elduiii  bb  fully  uduptod  to  par 
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;ular  tmecs.     The  general  ooudition  and  sizo  of  tb»  grouDiL>,  diroction 
prcivalling- winds,  xlupe,  and  surrouudiagx  should  (.-oltectively  deter- 
Sne  the  rlmni^t^T  of  tbo  plautitig. 

A  B«ax  Belt.— lu  many  caaeia  the  &rat  uec«figi(y  is  to  plaut  h  b«tt  of 
across  the  rear  of  the  lot.  If  the  jrrouiid  is  lar^c,  this  way  bo 
sveral  r(>dH  widi-  and  covpf  an  lu-ru  t>r  mor«.  Poiwiblv  it  muy  bo 
itendud  arDUiid  tin;  uutbuilditigs  so  a»  to  hidu  tlium  fruni  view.  Scilid 
tnttng  !<hould  lie  the  rule.  But  it  uftten  happeaa  that  th«  niur  views 
jm  a  ."M-boolhuumi  am  tjuitu  u.**  altrac-Uvi'  as  th«s«  toward  th«  front. 
Ln  thai  case.  Lbt;  plunCiiig  iiiu^t  Imi  iilaiiiii'd  5i>  lu  to  pri-dvrvK  tbcui,  while 
kidiog  the  uiiAttractiv'i'  feuturea  attd  giving  tho  nec«Si>ai'>'  protcetioa 
the  j^rouud  and  building.  Fijjuro  5  [»lu>wa  a  pond  belt  of  trees  for 
le  rear  of  a  w^bool  grounii,  wlipro  solid  planting  in  det^iniblr. 
Other  Planting. — After  the  rKarbolt,  tlie  (tide  pUnting  w  of  tho  mont 
jportano^.  Hei"p  ajjaira  thf;  tree--^  sliould  be  in  Ixdis.  To  alhivr  room 
(or  a  playground  it  may  Ik?  n»!ci^fwary  to  inako  tho  Mido  btilta  nurrowrr 
that  in  tho  n.-ar.  OpcningK  in  tbcm  for  va-lka  or  vicv«  of  tho 
Eturior  Undscapc  i»ay  also  bo  desirable,  hut  thcec  need  not  offoct  tho 
5oeral  plan. 

A  fonual  armogoment  nith  the  trees  in  straight  rows  along  tho 

lldes  of  the  lot  will  in  many  iiLStanwj)  he  appropriate  and  .sati.Nfa(.-loty. 

U  glYea  opportuoity  for  cultivation,  and  is  l>oth  .simple  and  attractive. 

)ii   Itu-gc  grounds  a  better  effect  will  often  bo  produced  by  apaciiig 

trees  irregularly.     Some  attention  will  be  requii'ed  to  leave  pas* 

opoD  forcuUivation  without  tb«  ti-ees  appealing  to  stand  in  rowd. 

.  appearance  of  the  entire  ground  will  be  improved  by  varying  the 

Itb  of  Ibe  belU  so  that  they  will  pmjevt  into  the  interior  open  .space 

some  placed,  and  in  othent  retreat  almost  to  tho  boundary  of  the 

ind. 

The  front  ground  in  moat  caacn  should  not  bo  aolidly  planted.     If  it 

Deoeeaary  to  hidu  objoctiouable  buildings  and  other  objects  on  tho 

ront  and  aidcw  or  to  prevent  tho  trp-^oiwing  of  wttx--k,  either  a  hedge 

an  irregular  belt  of  shrublMiry  may  lie  made  to  Kerv«  tho  purpose. 

ro  or  three  groups  may  Ihj  introduced  where  they  will  not  interfere 

Itrith  the  playground  or  oKscure  attructtvc  rtowa.     Pig.  0  nhown  an 

Botirc  front  yard  shudod  by  tm'.»  planttnl  in  regular  rowH.     Thi«  in  a 

EvePb'  poor  armngimiont,  for  it  eliutfi  off  thu  view  and  rob^  thu  children 

fof  their  playground. 

Where  several  kinds  of  ti-co^  are  u^  in  tho  beltti,  they  should  be 
ted  by  group»i  and  not  by  single  trees.  Here  will  bo  u  group  of 
raxe^liko  eluuf,  there  a  group  of  sturdy  oaks,  yonder  one  of  pines, 
jch  grouping  gived  character  to  the  planting  when  seen  near  at  baud, 
id  variety  at  a  distance,  where  only  the  tops  of  the  trees  are  visible, 
>utlioed  at  different  heights  ugaintit  the  sky. 
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A  litUo  Bbrubberj  rif^btly  used  givc«  a  ohamriD^  effect  to  a  ecbod 
jard^  although  many  grounds  are  well  plant<>d  vrithout  it.  It  finds  Hn 
in  clumps  agniost  Uic  Wite  of  trom,  in  pomors,  iind  in  froctol 
ibjects  that  slionld  not  be  in  view.     Bunked  Rgainst  the  tall  trees  thr 


Vto.  <k— Fiout  Hrouiid  liMTUr  aludwl.  MU  itmiAd  ui>an-«  pout  uMngMSMM. 


tall-growing  forms  may  be  used,  but  BTouod  ob}ecta  to  be  »crt«iieil 
from  riew  the  shrubs  should  bo  only  high  enough  t«  answer  the  per 
pose.  If  plaotcd  around  (ho  house  to  bide  a  ixiugb  futinUuUoo  nil, 
only  low-growing  forms  should  be  chosen. 

USDS  OF  TREES  TO  FLAVT. 

Persona  unnkilled  In  pUnting-  are  apt  to  ebootw  fnapproprlate  tnea 

Fancy  leads  tbeni   to  use  odd  kind.H  ami  to  form  grotesque  oombtoa* 

tions  which  fulfill  none  of  tbo  pur|K)(WW  of  planting.      R«*.tides,  tbr  tue 

r  of  such  ti-e«8  i^  likely  to  bo  very  costly  on  ucroanl  of  tbe  high  prioH 

irged  for  tbem  and  the  labor  rcquinHl  to  mitko  tbetn  grow.  Fotffr 
nately,  the  best  trw-s  for  plnnting  arc  cosily  obtained,  because  tfci; 
are  usually  those  common  in  tho  locality. 

Hardy  Tre«i. — The  first  rule  to  lay  down  is  to  plant  ouly  Uie  kladt 
that  arc  known  to  In;  bnrdy.  A  scbool-ground  plantation  is  no  plMl 
for  experiment.  Naturally  the  trees  will  have  to  endure  grmter  htH- 
ahip«  than  tbo«c  of  a  private  plantation;  they  will  be  likely  lo  bar* 
less  cnUivation  and  be  subject  to  more  abuse.  No  matter  bow  iirirt 
tbe  ruled,  ibu  Hoil  about  them  will  be  more  or  lete  trampled,  luid  twip 
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aoiDet'unes  be  broken  from  their  topa.     Any  tree  that  can  Dot 
udnro  moderate  abuse  of  tbui  kind  should  Dot  Uo  givi'ti  u  pUuic  on  the 
boot  ifround. 

On  account  of  dJfforcDoe  in  the  soil,  a  tree  that  thrives  in  one  ploco 

!B  a  locality  may  not  thrive  in  another  pliice.     Sandy  soils  and  clay 

•oiht  are  often  fmind  near  together,  and  trees  that  grow  thriftily  in 

ndy  soil  may  have  a  hard  struggle  to  exist  when  planted  in  clay. 

'orifais  reason  both  the  soil  and  tbe subsoil  of  the  Arhool  ground  should 

carafultj  examined,  ami  a  list  should  tm  made  of  treet  in  the  nei^h- 

irhood  that  are  tbiivlng  on  soils  of  the  »ame  clmracter,  and  no  other 

ee  should  be  used.     Much  better  succeso  may  be  expected  with  a 

and  subsoil  of  a  poroiia  character  than  with  one  that  U  tGnai;ioun 

d  impenetrable,     Tet  a  careful  study  will  tdiow  uum«rous  si»(;ie» 

,ptod  to  QHch  kind  of  soil. 

Trees  Easily  Obtained. — Klma,  oaks,  and  maples  arc  to  be  hod  almost 

y  wbiiru,  and  are  uasily  tranaplHiit«.*d.     They  are  as  beautiful  an  any 

to  be  found,  and  ere  in  every  way  well  adapted  for  the  school 

nd.     They  grow  on  a  frrent  variety  of  t»iilR,  and  fan  be  eaaily 

jsed  from  no»d  if  young  trewi  are  not  availablp.     Every  region  will 

!ord  other  valuable  sorbt,  surh  as  beech<*ti,  vhetttnutx,  walnutH,  asbeit, 

ncstt,  or  spnines.     Front  tluvtc  and  such  other  doiirable  kinds  as  the 

jocalily  ufr<ird.t  Ibe  Bchrctioii  should  be  made. 

Short  and  Long-Livtd  Trtta.— The  school  ground  being  permanent 
ftnd  the  need  of  trees  continuous,  for  the  most  part  long-lived  treea 
ebould  be  used.  But  where  the  present  ne^^dof  trees  is  great,  there  ia 
aoolbcr  side  to  the  question.  A  short-Hved  tree  grows  quickly,  com- 
ing  into  e-arly  uspfulnese,  and  serves  it-*  purpose  for  from  twenty-fiva 
to  fifty  years.  A  long-liv«l  tree  usubIIt  grows  more  slowly,  butscrvea 
iita  purpose  for  a  century  or  more.  In  many  cases  it  is  advisable  to  use 
the  two  kiud«  in  «icb  n  way  that  the  long-lived  trees  will  beoomeuse- 
Jnl  attout  the  time  the  short-lived  trees  reach  maturity.  The  latter 
can  tben  bo  removed,  leaving  the  ground  to  the  long-lived  trees.  lu 
ill  cases  au  ultimate  stand  of  such  trees  as  ehus,  oaks,  walnuts,  or  cbest- 
itB  should  be  the  aim. 

A  Variety  of  Species. — It  may  seem  that  fbe  number  of  kinds  which 

be  used  for  st.-boo  I -ground  planting  is  t«mall,  but  this  is  not  the 

In  almost  all  sections  of  the  country  a  long  list  of  species  fully 

pled  to  the  purpose  can  l>e  niadf  out.     In  selecting  «uioiigtheiM»  I  he 

im  should  be  to  give  tht-  platitittioii  art  nmch  varinty  a^i possible,  since 

iDg  other  purposes  it  in  to  serve  that  of  instruction. 

OBTAIIOVO  tEZ  TBXB8. 

Forest  SMdliagi.^In  many  places  trees  can  be  nhtiiined  from  tho 
sigfaboringforest,  from  the  iNtnksofstrpnms,  from  pluntitiiuns,  or  even 
>m  open  fields.     If  they  have  had  normal  coitditiooii  of  pi 
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are  taken  ftt  the  right  time,  thay  are  almoHt  as  vaioahle  (or  pfauttiif 
as  nuri>ery-(frown  spodlingw.  Pine,  spruce,  and  cedar  are  lo  lie  eot- 
lecuid  ill  uiiHinitt'd  numliers  in  many  forests,  and  frcxnn*ntly  wk, 
maple,  nnd  elm  are  nlnioKi  as  almndanL  They  may  be  ^thrr^d  eitlMv 
in  the  fall  or  ^ring,  tmt  nnlctw  they  are  very  carufnlly  heeled  la  ud 
protect*^  over  winttT  the  bi-.tt/r  tJtiio  la  early  wpring.  In  collecttsj 
forest  seedlings  only  the  small  trees  that  have  grown  in  the  li^ht  ebodd 
be  taken,  an  the^e  are  more  likely  to  bo  young  and  vjgorotu  thn 
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those  groTrn  iu  the  ufaade.  The  oollector  should  m;vur  pull  the  tnd 
from  the  ground,  but  tthould  dig  thum  carefully  with  u  npiuln.  pn- 
aorving  m  much  of  the  root  ua  pof«ible.  Aa  each  tree  is  duj/  it 
be  placed  in  a  iMLrrel  containing  water  until  all  are  <»olIect<Hl.  ..  - 
they  may  be  heelwl  In  together,  as  described  for  ntoek  pureha^red  fn» 
a  ntireery  (page  T2).  The  pupib*  w\\\  Ix-  uagfr  to  enter  into  this  |wt 
M  tlie  work«  and.  under  the  din-clion  of  the  Ceachi;r  or  niiperlntvndoA 
tptaDting,  tbuy  can  do  it  »s  well  aa  anyone.  It  will  be  &  pleasora  H 
.UIL,  and  the  kno'w\edg«  ^Ai^ed  will  be  valuable. 


•-Orown  B««Umgr§.— If  wUd  sccdlinirs  can  not  bo  collected  and  it 

»nToni«nt  to  bay  tho  troM  from  n  nursory,  it  will  be  necoasary 
r  thi^m  f  mm  the  8<H>d.  This  m«tbnd  has  the  ndvantii^us  uf  tioing 
licftl  and  of  supplying  tho  stock  exactly  ut  tliB  time  needed.  It 
if  matter  to  grow  forest  seediinffs  nnd  to  one  who  Hk«H  tnw3 
pleasure.  The  superintendent  of  plnnting  should  arrange  to 
le  HT^^dlingw  grown  by  some  reltablf.  p<imnn,  and  it  will  be  help- 
have  the  stjiool  children  a9.<3i8t  in  gathoriog  and  planting  the 
(See  fig.  7.)     If  grown   from  seed, 

lee  will  uKually  ne«d  to  romaiii  in  tho 

y  only  one  or  two  yL>«n(.     Jnst  before 

or  planting  Ihey  should  be  tnken  up 

eled  in  so  that  they  will  bo  in  rejidinewfl 

ranted. 

■  from  a  Horsery.— The  mo«3t  oorotnoD 

i  of  obtaining  foreut  trees  in  regions 
from  thi!  natuml  woodland  is  to  pur- 
them    from   a    nurscrv.       Xearlv   all 

«a  grow  trws  for  onianiental  plant- 

d  B  Qumber  in  the  prairie  States  offer 

'or    foreet    planting.      Where    large 
ea  are  handled,  the  trees  are  udually 

eeedUngti  when  oiio  w  two  years  old, 
ted  by  the  hundred  or  thousand, 
T  ordinary  kinds  ranging  from  $2 
Ihoti^aiid.     Oruamentnl  trc«»  aiv 
^e  age  of  from  three  to  live  yeara, 
Ting  been  transplanted  once  or  more. 
«  Bold  by  (he  Mingle  tree,  or  in  MniatI 
at  prices  i-anging  from  10  to  25 

rule  there  is  little  to  be  gained  by 
large  trees.     If  only  a  few  are  to 
and  the  beet  of  CAre  can  bo  given 
en  8  or  Iti  fefll  high,  or  f-veii  larger, 
umkI,  ftnd  are  mm^h  less  likely  io  bn 
after  planting;  hut  if  a  number  ure 
amailcr  tn-t-s  am  better.     Ilesides  cowting  much  loss,  they 
I  9o  bulky,  and  are,  therefore,  less  expensive  to  ithip,  less  diffi- 
plant,  and  are  alwayti  transplanted  with  grooter  success  than 
Fig.  8  shows  a  good  size.    Thb  tree  m  two  years  old 
les  high. 

I  trees  should  be  on  hand  a^  soon  as  the  freezing  is  past  tn  the 

To  insure  delivery  at  the  projwr  time,  thuy  .-jhould  1h>  orderwl 

three  months  beforehand.     It  is  usually  beat  to  oid&t  Vvvvisi^ 


Fio.  S.— Box  Ehlcr  Modllng,  t^o 
r«*N  d<t.  M  laobs*  Ugb,  nbow- 
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nursery  in  the  same  rc^on,  and,  if  possible,  one  wbioh  can  ship  onv  i 

single  Itoe  of  railroad.     Every  precaution  sboolct  be  taken  to  pit'nm 

.delaye  In  shipment  and  transit,  and  tbe  receiver  sbould  be  readr  to 

Oare  for  the  stock  when  it  arrives. 

Ae  soon  as  the  trees  are  received^  they  should  be  unpacked  awl  ptv- 
,  pared  for  heeling  in  by  placing  the  root?  in  a  thin  mixture  mM/it  br 
'  stirring  tog<^thei'  enrth  and  n-at^r.  Tbey  should  remain  in  tbia  whiW i 
trench  is  being  (lug,  deep  enough  to  bury  the  rootn  and  abont  half  of 
thi>  Utpn.  Tt  tdioutd  extend  (>ast  and  wi>Ht,  vrilli  its  soutii  bank  rttopingit 
an  iingle  of  about  ftTi'-  with  thi?  surfm-f  of  the  ground.  1  n  this  in  pUofd 
a  layer  of  trcoa,  with  their  tops  leaning  south  and  tlieir  roobaod 
truTik»  <:oTercd  and  well  pecked  with  fresh  fine  earth  taken  imtaa  lU 
north  t^ido  of  iha  trench.  In  the  trench  thus  formed  on  tlie  north  tidt 
of  tho  first  layer  i.?  phuicd  a  second  layer,  witii  th*;  top;*  leaned  OT«rM 
the  first  and  covered  in  the  same  way.  This  operation  is  oontiDOPl 
until  all  the  trees  have  been  heeled  in.  Thoy  itbould  be  laft  m  ttil 
condition  until  the  time  of  planting. 

HOW  TO  PLAVT  THE  TREEB. 

PrvparatioD  of  tli«  Soil.— Thorough  prcpnrarion  of  tbe  soil  sbouU 
prootidi.'  tho  phinting.  Where  blocks  or  b«Ots  ai-o  to  be  fonnod,  tfci 
ground  should  bo  plowed  and  prepared  as  for  a  garden  uropi  Cl^' 
soils  are  best  plowed  the  previous  fall,  in  order  that  the  ground  naf 
weather  over  winter.  On  such  soil  subsoiliug  i:*  berietiri&l,  and  nbusti 
precede  tho  planting  by  at  leaat  one  season.  Just  before  (^mituic 
time  the  gi-ound  nhould  be  pulverized  with  a  roller  or  harrow.  U  tb» 
planting  is  to  be  done  in  rows,  the  ground  should  be  marked  off  leuftb- 
fvt.se  and  croaswiHe  and  the  trees  net  at  the  interseetiomi.  It  is  Mn^ 
tiuittK  dttaimble  to  mark  off  th«  ground  only  one  way  and  mn  forroW 
the  other.  In  add  rugionii  tbo  f  urrow>t  may  bo  doepotmd  into  tirodMi. 
so  ibat  rain  water  which  falls  on  the  surrounding  ground  mar  ht 
drained  to  tbe  tree.  On  tht  other  hand,  tii  regions  baring  a  ropfoot 
rainfall  it  will  fi-oqucotly  be  uecessaty  to  plant  the  troc«  on  a  niad 
portion  or  mound  of  earth  io  order  to  keep  the  soU  dry  enough  (er 
them  to  thrive.  The  hotcw  nhould  be  dug  large  enough  to  cootaiail 
the  ruobi  fully  spread  out.  and  deep  enough  to  allow  tb  s  tree  to  stiaj 
about  S  inched  lower  than  it  grew  an  a  tRiedUng. 

Time  aad  Xanner  of  Flanting.  -Soutii  of  the  tbirty-suvonth  punUkl 
fall  planting  in  safe  and  often  advantuguuu».  North  of  thU.  &pnt( 
planting  should  bo  tho  rule,  as  fall-phmted  trees  con  acarcoly  dev«ti| 
sufficient  roots  to  sustain  themselves  during  the  winter.  The  mart 
successful  nurserymen  practice  early  planting  for  deciduous  tntit 
beginning  o|>crations  as  »oon  as  the  ground  cea^e-'s  fneezing.  Enc 
iD»  an:  not  planted  until  later;  some  eren  wait  until  tho  jvaiC 
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fTowtb  is  starting.  11  poeeible,  plaothif  sbotUd  be  done  od  ft  oool, 
cloudy  day.  Unless  the  day  w  very  moist,  the  trees  should  be  carried 
to  the  plantinfT  stte  in  a  barrel  half  billed  with  water,  or  a  thin  mixlura 
of  earth  and  water,  and  lifted  out  only  us  they  are  wanted.  Even  a 
minate'ii  expoxurs  to  dry  air  will  injure  the  delicate  roots — the  feeders 
of  the  tree. 

The  roots  aboald  be  extended  in  their  oatural  positions  and  caro- 
fully  packed  iu  6no  loam  soil.  It  ts  a  good  practice  to  work  the  soil 
ilbout  each  root  sepftrttt<>ly  and  pack  it  solid  with  the  foot-  As  tba 
holo  is  filled,  the  enrth  should  bw  conipartpd  «b«>vo  the  roots  and 
■tround  the  stem,  In  order  to  hold  the  tree  firmly  in  place.  The  hut  9; 
inches  of  8oil  should  be  vrry  fine,  and  .shnuld  lie  {perfectly  looae.  It 
will  servo  OH  a  mulrb  to  retain  the  moisture. 

Trees  itbould  be  planted  nritbcr  in  very  wot  nor  id  very  dry  soil.  If 
tite  8oU  ia  wet.  it  is  better  to  wait  until  it  i«  drier.  On  tho  other  baud* 
if  good  cultivation  has  been  maintained  the  year  previous  to  plantin^^ 
the  soil  is  not  likely  to  be  so  dr)'  that  trees  will  not  start.  Besides 
insuring  a  supply  of  moisture,  sucb  cultivation  puts  the  ground  ia 
good  physical  condition  for  planting. 

With  this  treatment  watering  will  scarcely  ever  be  neoessftry.    If; 
H  is,  the  hole:)  may  be  dug  a  few  dayi*  beforebaad  and  Blled  with 
water.    Tbey  i^hould  be  refilled  an  tbe  water  soaka  away  until  the  soil 
Is  fully  moiateued.     A  thorough  irrigation,  when  that  iti  passible, 
atjil  better.     Aa  sooti  u^  the  soil   lx>coni*>s  somewhat  dry  the  tri:>ea 
ahould  bu  phuitvd.     Wbile  it  in  a  common  ctuLom  to  water  at  the  time 
of  planting,  thoac  who  do  no  watering  are  usually  the  most  successful. 
Even  in  th«  semiarid  regions  somu  successful  jri^Wfra  apply  mi  water, 
hut  keep  up  an  excellent  system  of  cultivation,  thereby  retaiuiug  the      i 
soil  moisture.  ^H 

The  spBciiijj^of  tbn  troes  is  not  so  important  in  school-ground  phtnt-  " 
ting  M  in  forest  plantatinn.s,  y«t  it  is  worth  con.sideration.     The  trees 
sbould  not  stand  so  nmr  together  as  to  produce  long,  slender  poles; 
ran  the  contrary,  sbort>,  thirk  trunks  are  desirable,  to  .nupport  Urge 
flops  and  witli»tand  heavy  windit.     From  8  to  12  feet  apart  will  be 
[suitable  Bpocing  diatance.     Whore  large  blocks  arc  to  be  planted  the 
may  be  closer,  but  it  is  scarcely  ever  desirable  to  plant  tbem 
sr  than  6  by  6  feet. 


WHY  TREES  DtB  IN  TRAIIBPIAirrnrG. 


To  many  pomons  it  is  a  mystery  why  trees  die  after  boiug  trans 

plantwl.     Tbey  do  not  die  without  niuse,    however,   and  wtieu  one 

liegins  to  wither  something  b*  wrong.    Oftentimes  the  result  is  not  t< 

bo  noticed  until  weeks  after  the  injury;  in  otixer  cases  it  is  apparuili 

I  in  a  fewdaye.     After  the  injury  liaa  been  done  it  can  be  f** 
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only  bj  tbe  subeaquent  growth  of  tJi«  tree.     All  tfao 
can  be  giveo  ih  to  make  the  surroundings  of  tb«  tree  favoraJiIe  fa 
jrpowib.     The  following  are  some  of  the  c«.iiseB  of  death  among  i 
plttnt4Kl  trvcs: 

Low  of  Boota. — The  loss  of  the  principal  part  of  its  root  systf^m  ift 
tbctiTois  bein^takon  up  iii  a  ^reatshork  to  its  vitality,  and  frx-quentlj 
causes  its  death.     A  very  large  part  of  the  root  must  l>e  rut  oil,  fo 
aauallj  tbe  Hp&aei  surrounding  the  tree  is  filled  with  fibrous  rootJ 
myriadd  of  wbich  t-ao  mrari-'cly  be  detected  with  tlie  imkMl  eye.     Almo 
all  of  thtsw:  are  lost,  as  well  a»  many  of  tht  larger  roots.      Mr.  D. 
Bureau,  of  Toiwka,  Kans.^  last  year  dug  up  and  meaounnl  as  muck  i 
he  <:ould  of  the  i-oot  system  of  a  vi^orou»  Hardy  CataJjiu  Bccdling  i 
had  grown  from  Mu}'  till  NovomWr.    Tbiti  six-iDontha-old 
showed  over  250  feet  of  root  growth.     By  the  tUHtbcMlti  in  coi 
tt^e  only  a  fifth,  or  ]>prh«ps  iim  little  (is  »  tenth,  t)f  the  root  i«*  tuken 
with  the  tree  iti  lran»pliiiiLitig.     Such  loit  throws  the  root  out  of 
ance  with  the  top.     If  the  top  is  not  ubortened,  or  in  some  way  pr 
li;cted,  the  leaves  may  ovopomto  uiore  moisture  than   tbo  ruots 
proridOf  resulting  in  the  death  of  ibc  tree. 

Exporare  before  Flaatiag. — With  proper  sulMcqucnt  treatment  a 
can  endure  the  loss  of  many  rooUi.  but  in.<itead  of  the  ne«ded  pr 
tion  it  often  gelnniuch  unnecessary  ex[K>si]re  to  sun  ami  dry  air. 
may  be  in  digging,  packing,  Hbipping,  unpnt-king,  or  any  other  of  I 
various  handlings  which  it  undergoes  between  its  removnl  from 
ground  and  ttubseqiient  planting.     On  a  warm  tlay  in  Mun:b  tlie  writ 
saw  a  bandJe  of  treos  in  shipment  aerosa  the  phiine  of  Texa«  witt 
the  slightest  covering.     Before  the  deutiuation  waa  reached  tbe 
became  withered  ami  almost  dry,  having  suffered  a  hundred 
more  ejtposuro  than  the  ordinary  tree  can  stand  without  injury, 
many  persona  would  be  guilty  of  such  groae  neglect,  but   the 
remains  that  exposure  causes  the  death  of  more  trees  in  trun:>plxnlin|| 
than  any  other  single  cause.     Exposure  ean  usually  be  cn«ily 
vented,  and  no  one  who  persists  In  neglectful  praetioes  can  hope  to  I 
auccossful. 

Failare  to  Plant  Well.— The  failure  to  pack  the  soil  tightly  about 
roota  13  a  common  error  in  planting.  It  causes  iujtuy  in  two  waj 
It  leaves  the  tree  unstable,  to  U-  rocked  to  aad  fro  or  8Ton  Iditwn  rioi 
by  the  wind;  it  also  prevents  the  lirst growth  of  rootlctd  from  ab^r 
ing  food.  This  they  can  not  do  imic**  good,  fine  soil  is  tirmly  ptfMt 
around  them.  Clods  wilt  not  pack  .snugly.  Likewise  munutv  or  lit 
of  any  kind  mixed  with  thf  Hoit  may  prevent  Arm  packing.  Anythin 
that  preveata  the  soil  particle^  from  coming  into  cime  cx^ntact  uith  tl 
rootM  \n  sure  to  be  injuriou.4.  Another  error  U  In  fthaltow  plantir 
Thia  allows  wind  and  water  to  lay  l«ro  the  roota,  and  in  a  .short 
tb«  tree  dieti.     Crowding  the  root«  into  too  email  a  hole  is  a  si 
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Bcttlty.  Su«li  crrotH  ar«  nioro  often  duo  to  tack  of  experience  and 
■I  that)  to  basic.  Th«  unskillful  pluntrrwitl  hardly  plant  well,  bow- 
I  r  slowly  he  may  go. 

Wet  Boil. — Trc««  are  oft<^n  injured  by  being  planted  in  wot  fioil. 
betber  tho  exro»Nive  mowtiire  is  a  permunent  or  a  tempomry  eon- 
<Ni  in  likHly  to  make  littl*i  rliffprenee  in  the  resnits.  If  it  is  perma- 
t  the  water  prpvRntw  iIir  air  frvjiii  reaching  the  root^,  while  if  it  is 
tar  temporary  the  trampling-  of  thp  5nil  orrr  them  causes  it  to  stick 
Esther  »o  tliat  on  drying  Jl  bcconicfi  linked,  leaving  them  impacted 
t  hard  lump  of  earth  which  excludes  the  air.  Excessive  air  cur- 
fcd  in  tho  soil  are  injurioiis  by  drying  tho  rooti,  but  n  constant  pef- 
kJlon  of  the  soil  by  the  air  i»  neeceRary  to  supply  oxygen.  This 
dees  is  precluded  by  either  the  ratunttion  or  the  baking  of  the  soil. 
Xrained  pockete  o(x-ur  here  and  there  even  in  well-drained  Belds, 
I  are  always  difficult  to  deal  with  in  tree  growing, 
arying  Out  of  the  Boil. — Another  cause  of  death  it:  the  drying  out  of 
soil.  Summer  droughts  are  not  unknown  in  any  part  of  the 
ntry,  and  are  vury  frequent  in  \y&rts  of  the  Mississippi  Valley  and 
fcfae  Plains.  Oo4'a8ionally  they  are  so  intense  and  long  continued 
^  it  is  difficult  to  make  recently  transplanted  trees  sun-ive,  even 
In  cHrefully  planted  and  cultivated.     In  such  a  time,  those  which 

roorly  planted  and  cultivated  are  almost  sure  to  die.  Frequently, 
Voedfi  and  grass  grow  up  in  the  plantation  and  draw  off  the 
Sture,  thereby  gi-eatly  diminishing  the  supply  for  the  young  trees. 
•ki  a  scJinul  gnmml  tbei-e  in  likelihood  of  the  treen  being  injured  by 
I  trampling  uf  tbn  soil.  The  pupiU  will  naturally  wish  to  play 
»»ig  them,  and  unless  they  are  restrained  the  soil  will  soon  become 
tpncted.  It  then  dries  out  very  quickly,  and  in  time  of  drought 
Ifcrees  are  sure  to  euifer,  and  may  be  killed. 

GABS  OF  T&EE8  AFTER  FLAHTIHO. 

QJtivation.— Iinportaut  as  the  prooe»8  of  plaatiog  is.  one  can  never 
iortttin  thai  a  iroe  planted  with  tho  greatest  care  will  live  and  reach 
fcurity.  Much  depends  upon  the  after-treatment.  In  many  parta 
the  country  cultivation  is  absolutely  casential,  and  nearly  every- 
Ore  a  tree  will  thrive  better  and  grow  faster  during  its  early  ycant 
Ml  cultivation  than  without  it.  The  purposes  of  cultivation  are 
Uaty  to  protect  young  trees  from  the  encroachment  of  weeds  and 
■88,  to  keep  the  soil  in  good  physical  condition,  and  to  retain  the 
oltture.  Qood  cultivation  i^i  that  wht(^  !ter\'c«  these  purpo.<ies  with- 
^t  iojuriog  the  trees.  It  doeii  not  oecexHarily  include  deep  tillage. 
I  fact,  deep  tillage  may  be  positively  injurious  by  breaking  off  the 
jading  roots,  and  ia  uMunlly  nut  necessary  to  loosen  thn  soil.  V«t^ 
)ilit  are  too  hard  foi'  tfeo  roots  to  pouotxato  ii  mu\&X.uc«  S&  '<^^^- 


i^wila  ai 


so 


foL  'Q^BM  way  to  retaio  moistora  is  by  frequenUy  itin 
■oil  to  a  depth  of  3  or  8  inches.  The  longer  culciratkm  btn 
the  twtbir  will  be  the  effect  upon  the  tr(>e&  It  ahooid  Mli 
Buy  cose  until  they  are  well  e&tabliiihed  aiid  prepared  to  tfaTrt< 
farther  aUeotiun. 

Scattering  or  i:«olated  trees  can  not  usually  be  cultirated  ea 
oocaeiooally  »{>adiQ};  up  the  earth  withiu  a  idrclo  of  a  few  iM 
them.     Thia  is  necessary  in  order  to  keep  the  gisos  ud  melj 
crowding  them  and  retjirding  their  growth. 

The  difficulty  in  tilling  a  Hchool-groiind  pl[uita.tJon  will  con 
the  vacation  period.  Ttiat  'a  the  buay  timfl  of  the  year,  «il 
mtuft  be  tilled  and  burvc^ts  reaped.  Untees  the  person iict 
very  watchful  the  plantation  in  sure  to  suffer. 

InenaBlns  the  KoUture  Supply.— Although  urdficial  wiierii| 
recommended,  it  m  necessary  to  keep  thu  Ruil  of  th«  pUautia 
eratoly  moist.  Soniethnea  a  great  deal  of  molBtare  can  b«  hI 
conducting  to  the  plantation  the  water  that  dntna  fitiD 
slopes.  A  (onall  trench  made  to  corn-.>«ix>Dd  trilh  the  cootoBTl 
a  hill  or  elope  will  often  gather  alnioet  all  the  aorfaoe-dniMfl 
In  the  Northweet,  trees  plant^Ml  tut  snowbreaks  a  few  rodi  f» 
north  and  west  sides  of  the  plaotatioD  will  cause  the  drifts  of 
form  just  outside  of  the  plantation.  The  trees  will  thos  bew 
breakiige,  and  a  helpful  supply  of  moisture  will  be  added  it  ik 
of  the  plantation. 

Fronin^. — Within  a  few  years  after  planting  some  pmniif 
Doceasary  to  remove  the  broken  and  ii.<wleft)i  bmncbee  and  oOff 
tendency  toward  crookednet^.  MuL'h  pruning  should  b«  do 
the  trees  are  young,  because  the  wounds  made  then  ar?  mall 
quickly  heal.  Ahw,  very  much  less  labor  will  bo  required  la 
at  this  time  than  later,  because  the  branches  which  can 
with  a  knife  or  pruning  shean  ou  a  two-year-otd  tree 
removed  with  an  ax  or  saw  n  few  yean  later.  The  plati 
be  pruned  about  every  third  year,  but  if  careful  att«ii' 
pruning  when  it  is  young,  very  little  later  work  will 
The  be«t  season  i^  late  fall  or  very  early  spring. 
requires  care  and  »kill.  Tbc  best  work  la  done  with  pi 
pruning  shears,  and  saw.  The  branches  should  be  cut  off  c 
trunk,  leaving  no  pmjt'cting  stub  or  shoulder.  Tho  b 
taken  out  of  the  pluntutioti  uiid  buruud  as  soon  as  dri'. 

Protection  of  Tree*  ttom  I^ury.— The  reepoti^bility 
upon   the  teociier  to  inculcate  a  spirit  of  re«p«-'- : 
pupils  for  the  plantation.     The  best  way  titdo  '. 
feet  a  respunHihility  for  its  suooeM.     If  they  fovl  a  po 
it,  tliere  in  litlln  dunger  of  their  giving  the  irew  rouf^h 
ing  or  breaWvoft  tUem. 
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ae  rural  districts  where  danger  of  injury  from  trespassing 
m  U  not  overcome  by  an  oriiflmeiital  hedge  or  hy  the  grouping  of 
abbery,  as  meatiooed  id  oooDection  with  the  planting,  the  grounds 
old  be  inclosed  by  a  feucc.  A 
b  piling:  or  a  fence  of  woven  wire 
aoBwcr  the  purpose. 


FOE  THE  TEACHXR  ABD 
SCHOOL. 


3HB.B 

^Wrifty  pluntiitjon  o1  trec»i  or  h 

dlaiid    lot    prcMenUi    a    laeid   for 

ad  oud   important   obacrvationf 

six    the    teacher    experienced    in 

«Dtiag^  topics  of    nature  study 
know  how  to  appreciate.     Ko* 

E«   can    bettor    illustrations   be 

L<1  of  the  operation  of  many  im- 

Bnt  biological  lawfs  and  the  lea- 
learned   here  are  sure  to  be 

umbered,  because,  once  grasped. 

■•  escampleu  of  the  same  pbenom- 

ftrc  certain  to  be  constantly  prc- 

bd  to  the  awakened  attention  of 

3oy  or  girl. 

L&raot«ruticB  of  Treee. — Naturally 

of  the  tiret  tci^soiui  in  thifi  forest 

kc  will  be  to  study  the  ditToront 

im  of  trees,  and  to  learn  the  char- 

futics  which  separate  them  into 

Lips;    for  example,  the  tK}int>4  of 

drence  hctvrecn    uonifcrH  and    brosdleaf    trccii,  iieween  <mks  and 

Sles,  and  even  between  one  bund  of  maple  and  aoother. 

"roiuincnt  among  the  distinguishing  characters  of  trees  are  their 

twigs,  buds,  leaves,  flowers, 
and  HeedH.  Qreat  variation 
will  1h*  found,  variation  not 
only  in  trees  of  different 
kinds  but  m  the  eanin  tree 
at  different  seasons.  The 
summer  and  winter  condi- 
tions of  twigs  luid  buds  of 
declduouH  trees  are  no  dif- 
ferent that  one  can  wureely 

Qtify  a  tree  in  winter  from  a  knowledge  of  it»  auinuwA  &'9\^t«,i»»e>. 

'.  11  show?  the  wioter  condition  of  twigs  and  bud*  ot  SoiwrWci,  KiAar 


Piu. «.— Wtuter  oondltUiD  ol  Iwlft  ■oil  badK 
a.  KniciMh  Aider:  b,  BmcJi. 


la— r*rv 


utniul  gnmrUL 
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;h;  fig.  10,  the  twig  and  IcftTo;*  of  Horw  Cbeetent  In  study 
»eod»  it  is  importimt  to  noti<»  such  pointe  an  how  thi>y  are  bwrrw, 
Jr  structure,  shape,  size,  time  of  ripening,  aiid  nieanM  of  diaseminH- 
L  Fig«.  11  and  12  show  the  seeds  and  leaves  of  Boxeldwr,  Sih-er 
m,  and  M'bite  Oak.  Pig.  13  sbow»  tiie  late  winter  voiidiLiou 
cmrns  after  havinfr  begun  to  germinato  the  previotui  fall,  whilo 
14  shows  theircoDditioQ  after  a  few  warm  spriog  days  have 

Mnencfl  of  SoU  apon  Trees. — Tho  study 
3o  soil  preferences  o'  traoa  la  impor- 
becauj^  from  itvru  gain  a  knowledge 
Be  of  the  chief  factors  in  tree  growth. 
thin  tttudy  it  is  best,  if  possible,  to  go 
ae  natural  woods,  for  there  will  bo 

•the  results  of  many  yeara  of  stru^le 
Hg  numeroua  species  with  no  help 
I  man  to  aid  the  growth  of  one  tree 
9tard  that  of  another.  Under  ^iich 
i.-tioo8,  wh«D  one  tipeciee  establishea 
^  to  the  exclusion  of  all  otberu,  it  may 
Uy  bo  inferred  that  this  species  is 
iM*  adapted  to  the  situation  than  any 
iu  rivals.  Thia  should  be  kept  in 
>  as  one  notes  the  willows  and  alders 
£jig  in  low,  wet  places,  the  Chestnut 
^Thito  Oak  upon  gravelly  ridges,  or 
fcaango  from  the  broadleof  to  the  co- 
csus  forost  between  the  baae  and  suin> 
'"f  a  high  mountain.  If  the  Hchool  in 
i«Br  a  natural  forest  or  a  monntato. 
Eight  forest  growth  along  a  strt^am, 
<Kd  a  plantation,  nill  afford  the  teacher 
•*  opportunitlea  for  investigationa  of 
&r  character. 

En. position  of  SoilB.~It  is  desirable  that 
f"  teacher  should  know  something 
^  aoila     He  should  be  able  to  distin* 

a  a  soil  as  aaud,  loam,  marl,  or  clay,  and  know  something  of  the 
^tioQof  each, and  of  itj^r^ipucity  to  absorb  and  retain  moisture  and; 
>»  Not  only  the  surface  soil,  but  also  that  part  which  liea  hidden 
r^,  the  suhaoil,  should  bo  examined,  for  bolli  have  great  influeace 
ti  the  gTowtii  of  a  tree.  Most  trees  send  their  roots  deep  into  tha 
land,  and  if  tlieir  course  is  retarded  by  a  tenacious  layer  of  clay  or 
toiperuieable  layer  of  stone,  the  tree  will  not  attdn  \U  W%  ^vti^^ 

developments     Tieu,  it  wiil  be  found  that  one  k\n4  ct\  Vt«&  ^ilrviJSi^ 


Flo.  12.— While  Oik.  nuan  waia 
tnMnnJ  «M).  Bwuire  ImI  (|  iiU> 
utalidiai. 
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S\.  Selocting;  a  spot  trherc  large  trees  stand  closely  crowded 
ither,  oue  may  rake  aside  the  tlikk  layer  of  k'uvLvs  uiid  mo  that  it 
kept  the  soil  tnoist  by  preventing  evaporation.  He  may  notice, 
3  that  the  lower  leaves  of  the  layer  are  wet  and  moldy.     They  are 

E"     ling*  to  decay.     Amon^  tlieiu  are  pieces  of  twigs,  cones,  and 
of  nuts.     All  are  blackened  and  ttp]>eur  to  be  turning  to  soil. 
this  luvttr  is  HiiutJier  of  the  »ume  material,  but  Ktill  inun;  like 
Hod  in  it  M  a  deoite  tangle  of  living  rootlets  of  nei)(hburing  treea 
W.     If  this  soil  is  examined  closely,  it  will  be  fuund  that  it  is 
iko  the  soil  of  lonu-ctUtivatcd  fields,  roiuposed  of  .Hmali  pcbMca 


ins  of  itaiid.  but  is  made  up  mostly  of  decayed  leaves,  wood, 
vqtSL  Deeper  down,  this  vef^tafale  mold  li^comvn  lesa,  and  grao- 
T  partirU'--'  iipjM-ar  in  frn-Htt-r  abundiinL-f.  but  it  may  not  be  possible 
Bee  any  but  tlm  uio-st  gradiuil  diaiige  from  one  to  the  otht;r.  On 
ipng  far  down  into  the  subsoil  one  constaotly  cutd  through  old 
teying  i^xit^ 

phus  trees  are  oonstaotly  returning  vegetable  matt«r  to  the  aoil 
^  which  they  grow.    They  add  t^  it  the  mold  whirh  gives  it  its 
tk  color,  its  power  to  absorb  and  retain  moisture  and  heat,  and,  in 
Lrge  degre«,  its  poro3ity  and  fertility.     A  dena«  cover  ol  \.iee*i  -WiJ^ 
lime  tmodfortn  the  poorest  »oil  into  &  fertile  onft. 


k. 


Fib.  lA.— 0«1i  cn>wii  Ui  tbe  vpeu. 
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Infln«nM  of  Tnes  npon  One  Another.— Trees  arc  often  depei 

one  unuUier    iit    tli«ir  gerniiiiation    aiid  growtli.     lu    fig.  1 

White  Pine  seedUogx  are  coming  up  under  the  Hhfllterlng  bn 

n  ClieMtiiut.     It  gives  them  an  incn»ited  supply  of  inoiNturo  an 

ithado,  and  nowhere  else  oeu  bj  b&ro  tbvy  come  up  in  so 

dance.  Such  Lj  froquCDtlf 
in  the  forest  Tho  tender  i 
require  the  protection  uSt 
tiif.  older  trees.  There  ig,  I 
another  ptuiae  of  thin  ia 
matler.  Within  a  few  y 
young  seedlings  reach  n 
wberc  they  require  the 
from  which  thoy  ncodod  p 
when  young.  Then  the  mn 
topping  trees  tiiat  sbelterad 
their  infancy  become  a  bm 

them.     In  ninny  cmmvj  they  grow  a  few  years  and  die     Now  a 

one  findd  a  gap  amotig  tho  tree  tops  and  grows  up  to  occupy  it*  tx 

It^ilf  a  dominnut  tree  in  the  fore<iL 
The  density  of  trees  greatly  affects  tJidr  growth.     The  Isob 

grown  with  a  short  trunk  and  Apreadiog  top,  while  the  cnnn 

produces  a  long,  slender  trunk  and 

narrow    top.       The    difference    in 

form  is  caused  hy  the  effort  of  the 

tree  to  present  its  greatest  extent 

of  leaf    surface    to  tho  sunltghL 

WLei-e  it  stands  alone,  this  is  ao> 

coDiplisbed  by  the  top  assuming  a 

spreading  or   rounded   form,  but 

where  it  itt  crowded  by  others  and 

shaded  on  alleide^,  it  can  reacb  the 

sunlight  only  by  pashing  upward 

and  overtopping  itii  rivabi.     Hnnre 

there  is  a  continual  struggle  among 

crowded  young  troca  in  their  up- 
ward growth,  and  as  they  grow 

their  lower  branches  beoooM  more 

and  more  dcnsclr  t«badcd  until  tbey 

die.     DecHy  follows,  and  soon  they  ^  «.-3Upi.arwi  in  ifci! 

drop  off,  leaving  the  trunk  clear  of  branches.  Fig.  16  dl 
extreme  fonn  of  an  isolated  tree,  while  fig.  IT  shows  tfae 
upright  growth  of  a  tree  growu  in  a  forest.  Ea(!h  form  hai  I 
and  use— thu  spreading  tree  for  shade  and  oruauivnt,  and  (1h 
anbraoched  itm  fot  Vam<MA. 
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Mid  Trees.^For  the  moat  [wrt,  a  knowledge  of  trees  can  best 
btaiiitrtl  fruui  Lbu  tree»  themfwlvcct.  There  are  aume  thi(i{;&,  hofr- 
.,  that  cau  bo  more  ea^jily  and  rapidly  Icarued  from  booke:  First, 
3«n   learn   bc*t  from  books  the  important  thingn  to  look  for,  or 

p  to  Ktiidy;  Htx^nnd,  tunny  imir<>c>SHiMe  klnd»  Riii.st  b«  studied  from 
ZM  or  not  at  ail;  third,  there  ar(<  some  thing.s  aliout  trees  that  iran 
bOrif  mtdily  learned  from  IfookH  than  from  experhnenl,  »uch  ua 

"to  handle,  transplant.,  and  culti^'atv  them. 

aowh^lj^  Trill  bi?  giURod  much  munt  <]uickly,  and  will  be  moro 
W^^hcDsivc  aud  mucii  less  likely  to  include  crroacoiu  notions,  if 
!.3)cd  not  alone  from  the  nntiiml  objects,  but  in  part  from  thp  hent 
:_«  on  the  subject.  So,  in  silvicultiiral  .'itudie.'*,  that  teaching  will 
%<mt  valuable  that  leads  the  pupil  into  both  original  inve-itigatJan 
study  of  iKjoks. 


FACTS  AB0T7T  TBXES. 

•Hft. — Trees  are  living  things  with  vital  functions  and 
Tbt^y  havH  Hvateniri  of  digytition,  aaaimUatiun,  and  respiration, 
ialized  urganu  tor  L-arrying  on  the  various  proeessus,  much 
8»  animals.  In  corrospondooco  with  most  of  tht»  vegetable 
,  their  leaves  have  the  power  uuder  the  actiou  of  sunlight  to 
carbonic  acid  gas  from  the  air,  to  break  il  up,  aud,  with  the 
n  obtaioed  and  water,  to  form  starch.  The  oxygen  is  returned 
te  air  UQUsed.  The  water  cornea  directly  from  the  soil  through 
rfx>ta  and  titenbt,  and  carrier  in  ftolution  mineral  compound.^  which 
T  into  combination  with  the  Htan-h,  forming  the  more  mmplRX 
pounds  Nueh  a.i  the  tree  can  readily  utiH/c.  The.se  are  drawn  away 
■ic  bruncJieii,  otum,  and  rootM,  then^  organized  into  living  HubHtancCf 
Uud<;  a  part  of  the  tiKsucM  of  thu  tree. 

^pury  up  the  supply  of  minerals  from  the  rootfi  to  the  Ieavc6,  much 
re  water  is  required  than  the  tree  can  utilize  in  the  formation  of 
cfa.  The  oxoes.s  pa-sspj*  off  as  Wipor  through  tho  pores  of  the  leavng 
^tto  atmosphere,  by  a  proces-s  of  tranxpi ration. 
tree  breathes  for  the  same  purpose  as  an  animal.  It  takes  in] 
n  and  throws  off  carbonic  acid  gas.  The  proce.t.-«  \»  nottvntercd 
special  organ,  but  goes  on  over  all  parta  of  the  leaves^  bnmchcu, 
roots,  lu  the  leaved  the  breathing  goes  on  through  the  pores;  in 
a  of  the  tree  covered  by  bark  it  goes  on  through  the  Icuticels — the 
II,  light-colored,  raised  spots  plainly  seen  on  the  young  branches'^ 
learly  all  trees.  Breathing  is  an  entirely  separate  process  from 
i  by  which  carbonic  acid  gas  is  taken  in  through  the  Leaves  and 
n  liberated.  It  goes  on  both  day  and  night  and  at  all  seasons  of 
ear,  though  more  rapidly  in  summer  than  in  winter. 
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JAH  Hiitoiy. — A  tree  ha^  a  definlt^i  life  hiiitorf  tie  aa  orgaalH||l 

Tlth    [leriodN  of   gn>wth,    tuHtunt;i',  and   decline,  and  d 
devolopment  in  tuattent  of  form,  fltnit^ture,  and  ftize-      There  b  nur 
difffircncd  in  the  nit«  of  growth  of  different  trees,  and  even  of  tiui 
tn>o  at  different  agoe.     Most  of  Iht  pints  grow  vcrj-  slowly  ford 
toD  or  twelfo  years,  but  much  more  tapidJr  after  that.    Other  i 
Biich  as  tbo  Tulip-troc,  grow  rapidly  for  forty  or  fifty  yean,  and  I 
more  slowly.    Still  otbor^,  such  as  the  oaks,  hare  a  vary  repdirj 
of  increase  throughout  tbe  growing  period.     Great  varialioQ 
tbv  age  at  which  tree;*  beeoine  mature.     While  some  leaxh 
at  the  ago  of  fifty  or  sixty  years,  many  of  the  most  valuable ' 
cial  troca  hocome  mature  at  from  one  hundred  and  fif  t>-  to 
dred  ycar^     The  Redwood  of  CaUfomia  ofteo  is  not  mature  '■ 
the  age  of  a  thousand  years.     A  tree  will  coatioue  to  make 
growth  through  iu  maturity  aud  dccliue,  though  during  its 
it«  height  growth  has  almost  ceased  and  it«  diameter  growth  ii  I 
Decline  hegius  when  tha  destructive  forces  exceed  tbu  growth: 

Given  the  aame  climatic  and  soil  conditions,  one  tree  will 
ooe  form,  aoother  a  form  rery  dlfferout.    Tbo  beech  will 
round,  much-branched  top,  the  Ked  Cedar  a  Blender  tree  with  •  < 
stem.     The  uak  will  reach  majeHtic  proiHirtions,  the  dogw<H)dj 
become  uotbing  more  than  a  tibrub.    The  hickory  will  form  I 
ehuitjc  wood,  thu  birch  thai  which  is  light  and  brittle.     The 
yield  rcHio  and  turpentine;  the  oak,  tnnnin;  lh«  maplu,  sugar, 
each  tree  preserves  perfectly  its  iduutity  in  external  form  and  li 
Btrueture  and  composition. 

XeprodaotioQ.  — A    tree  reproduces   either   by  seods    or  bodhj 
nature,  reproduction  by  Hocdj^  is  more  common,  although 
tion  liy  buds  is  quite  »s  regular  as  by  seeds  in  some  apecfaa 
tendency  of  tbe  locust  to  sprout  from  the  roote  and  of  oaks  to  I 
growth  from  the  stump  are  ex&mpleti  of  bud  reproduction.    tW) 
ester  ia  baodliug  woodlaadd  depeodd  upon  both  methods.    Sodi  i 
aa  reproduce  only  by  hooAb  be  keeps  by  l^uviug  8e«Ml  trees 
nted  over  tbe  laud  when  the  crop  of  timber  in  cut.    Tbutte  thai  i 
duce  from  buds  rcuew  thoir  growth  from  the  stumps  of  tbe  cut  I 
Not  only  does  bud  reprodtictiou  take  place  when  the  buds  are  i 
to  the  pareut  tree,  but  also  wbeo  they  are  separated  frtNu  iL    i.\ 
may  be  divided  into  many  porta,  each  pert  becoming  a  now  u 
This  gives  rise  to  propagatiou  b)'  cuttings,  grHft.<<,  and  buds> 
forest  trees  can  be  propagated,  by  cuttiuga,  aud  nearly  all  uan  ba| 
and  budded. 

Food. — Id  harmony  with  all  other  living  things,  trees  reqaini 
Their  food  h  cumpuaod  of  the  ourbon  ubtaiued  from  the  air,  i 
Iter  and  miticrul  (^ompoundu  obtained  from  the  soiL     l^rboa^^ 
'B«o,  bydrog&n,  mtrog^i^^  vm^pkoaium,  ealdam,  iron,  sulphur,] 


tu.potewtium,  and  chlorltiA  ftro  called  esaontifti  nl(ttn«Bto  txitcaufla, 
trees  as  with  all  other  plantj«,  their  proMnoo  is  nocc^eary  to 
L  Otbor  elements  are  ftlworbed  when  present  in  the  aoil  in  aola- 
tnn,  but  their  absence  cait-ias  thn  tree  no  loss  In  vigor.  The  elo* 
i  are  not  absorbed  weparately  and  alone,  for  they  rarely  eiist  in 
condition,  but  are  blended  fc«>gethnr  witli  one  another  into  (wm- 
ia.  Tbiis,  in  water  the  plant  obtains  both  hydrogen  and  oxy^n. 
eiuni.  nitrogen,  and  oxygen  are  often  united  in  the  form  of 
mum  nitrat^^,  a  valuable  plant  food. 

■bility  of  Plant  Food. — Trees  arc  able  to  absorb  the  mineral  oom- 
Is  only  as  they  are  in  solution  in  the  water  taken  up  by  the  roots, 
r  compounds  of  the  soil  which  contain  valuable  food  elementJ*  are 
iblein  soil  water,  andthereforeunavailable.  Thus,  while  potassium 
eesential  element,  it  may  be  in  such  combinations  with  aluminum, 
a,  and  other  elemeots  aa  to  be  insoluble  and  useless.  Chemical 
pa  are  alowly  goinj;  on  in  the&oil  by  wbiob  inttoluble  coiupounda 
inverted  into  soluble  compounds,  ('ultivatioa  and  fertilization 
a  such  chnnfrea,  and  to  do  this  is  one  of  their  chief  purposes. 
kiitity  of  Pood.—  When  the  food  of  a  tree  is  in  avaUable  form,  the 
or  the  supply  the  more  rapid  its  ^owth.  Fertile  soil  has  an 
buoe  of  food  materials,  with  the  reault  that  a  tree  situated  upon 
nrs  rapidly.  Sterile  soil  is  deficient  in  food  materials,  consc* 
^  a  tree  situated  u{H)n  it  grows  slowly.  The  sauie  oauae, 
Wsr  with  the  contiervfltion  of  uioiKturi',  oxplainH  the  different*  in 
th  between  cultivated  and  uncultivaU^d  trutM  u|xki  (Jit!  mutte  kind 
lL  The  cultivated  tree,  with  its  larger  store  of  food  and  moisture 
te  j)n>tection  from  the  comjietition  of  weeds  and  grass,  rapidly 
rips  its  Ies3  fortunate  neighbor. 

eotiali  tfl  Growth- — A  tree  can  grow  only  when  sapptind  with  air, 
,  moi.stun>,  and  hnnt. 

r  Li  nec»wary  Uhaumb  It  supplies  the  oxygen  used  in  tbe  procxas 
(FpiratioDj  and  holds  the  carbonic-acid  ga.-<  used  by  the  leaves  Id 
lag  stao'-b. 

[ht  is  essentiul  that  a  tree  may  carry  on  its  processes  of  digestioo. 
bsitiTe  is  a  tree  to  light  that  it  will  change  its  form  and  habit  of 
th  to  obtain  the  quantity  it  newla.  In  a  thickly  planted  group 
recs  on  the  edge  will  bend  outward,  while  thase  in  the  interior 
*Tow  tall  and  slender,  the  growth  of  eai;h  hastening  in  the  direo- 
if  greatest  light.  In  the  absence  of  light  a  tree  ceases  the  pixic* 
'of  digestion  by  which  its  food  is  preparer!  for  use,  ami  in  a 
time  eveo  loses  the  organs  concerned  in  its  preparation;  that  ia, 
ilorophyl  bodies  which  give  tbe  green  color  to  the  leaves. 
9  Dcceswity  of  moisture  is  a  matter  of  common  observatitsi. 
ir  is  one  of  the  chief  agents  in  the  nutrition  of  a  tree,  as  aXrvad-'j 
loned,  entering  ioto  its  food  In  targe  quautities  au\  8«TViQ%'tt& 
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oarHer  of  food  materials  from  the  roots  to  A 
inuliuD  of  ite  wnter  supply  &  tree  leeseos  Its  |_ 
bH  of  itfl  leaves  io  its  eodeaTor  to  snrrive.  If  the  sD|)[d;F 
to  dvcreose  it  fimdljr  withers  and  dies.  Yet  in  tlieir  dtwuit 
tKCA  differ  Taatly.  Some  can  tbrire  only  n'iUi  theit  nrt 
fltantlj  saturated  soU—as,  for  example,  the  TacoaradE  of  tlM 
a-nd  the  Bald  Cypress  of  the  Houtbera  States.  There  k  «fti 
of  variatjou  between  trees  of  this  cburaolvr  and  those  ol 
where  the  annual  nunfal]  is  limited  to  a  few  Indiea. 

Every  tre«  is  ndaptcd  to  a  oertaio  raag«  of  tcm 
apoD  its  power  to  endure  beat  and  cold.  Some,  like  die  p 
thrive  only  with  a  constantly  bi^h  temperature;  olJuitrs  lib 
tb«  oaiCH,  are  adapted  to  albjraating  seasons  of  heat  and  < 
otbers,  aa  some  of  the  birches  and  poplani,  can  ettdur*  «sti 
continued  rold,  wicli  only  a  short  period  e«cfa  year  wanna 
growth.  Such  adaptatioua  account  for  the  dhitributioa  o 
over  nearly  the  whole  of  the  earth's  surface  not  rcMUstantlr  ol 
ioc,  atid  aleo  largely  for  the  character  of  the  forest  in  diff^na 
Temperature  and  moisture  principally  determine  foreit  itt 
and  growth. 

LtMial  XnflQeoMk. — I.<ocal  variations  in  heat,  li^fat,  a 
afTec-t  tret-  growth.  It  U  not  uncommoa  to  find 
on  the  north  side  of  a  mountaiii  from  that  on  the  math 
the  north  oide  is  cooler,  motstnr,  and  not  »o  light  as 
Couscquently  trees  welt  adapted  to  the  conditiona  ou 
will  flourish  there,  while  on  the  south  side  they  will 
growth  or  not  appear  at  all.  West  of  the  Missiasipp)  Kiv(*r 
olingH  to  the  inarginj<  of  streams  far  beyond  the  point  wtwr*  I 
the  upland,  principally  because  the  moisture  and  atmnplMl 
tionM  along  tlio  Mtrfain.':)  are  more  favoruhte  to  growth. 

Ti«e  CompanioDahip.— In  almost  ever]'  region  certaia  kindl 
aro  found  together.  This  is  duo  to  a  nmitarity  of  pr«f« 
regard  to  soil,  beat,  mninture.  iind  light.  Two  trees  adaplH 
sam(«  conditions  wilt  thrive  W-Nt  in  the  same  situalion.  T) 
Ash  and  Black  Walnut  are  good  examples.  Havit^  sioifh 
ADCoa,  they  have  almost  identical  ranges  aod  are  very  gea 
ftted.  There  ia  aiso  auotber  reason  why  trees  accDiniiuiy  out 
A  tree  may  so  ioflueoce  its  surrooodings  aa  to  loake  then 
to  nootber  tree,  where  otherwise  they  woakl  i>o  uufavon' 
example  of  such  influence,  tiie  Cbestaul  on  sterile, 
portions  of  New  England  forms  a  cDUob-branobed  trM, 
Uio  ground  and  keeps  it  moist  and  cool.  SiKb  coodi: 
bte  to  the  germination  of  the  White  Pine  in  that  region; 
H  is  found  comiuiE  up  abundantly  beneath  the  Cbi 
fcbuBdaatiy  on  Man  ov*!***!  "*'V"**'****^  ^j*i«n&- 
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of  Change  in  Snrronndiiigi. — A  change  in  tbo  surroundings  of 
fUn'A^'-''  moditicvt  itt  Imbit  uf  growth.  If  the  change  is  toward 
orable  Hurroundin^  the  renult  Lk  ifccn  in  increased  vigor, 
gTovth,  and  size.;  if  toward  unfuvorahlo  Aurroundings,  the 
will  h«  truR.  Tbo  stately  Tulip-tree  of  the  central  Kastera 
ia  said  to  be  a  mere  abrab  to  Florida.  The  rvown  is  that  there 
of  it^  raago  of  adaptation.  Tbo  White  EIni,  which  grows 
And  rase-like  foiiu  in  New  England,  in  the  aemiarid  parta  of 
and  (Mtlahoma  in  low  and  ^reading  like  an  apple  tree.  Nor 
the  only  variable  chamcter.  On  tbe  western  elm  the  leaves 
wor  in  nuinlier,  stuJill'-r,  thicker,  and  niiicb  rougher  than  on  the 
Eof  land  tree.  In  other  parts  of  the  tree  there  are  differences  of 
mc  kind,  though  tbey  are  not  bo  noticeable  as  those  in  the  form 
Uagc.  These  variations  have  resulted  from  the  differences  io 
id  climatic  conditions  to  which  the  tree  has  been  subjected. 
dual  Change. — The  difference  in  form  between  two  trees  of  the 
kind  in  different  localities  has  come  about  through  gradual 
ice  of  chai-acteristics.  To  a  certAio  degree  changes  of  this 
taD  be  brought  about  in  practiee.  When  a  gradual  change  18 
in  the  surroundings  of  a  tree  a  correepondiug  change  takes 
J  in  the  tree  itself.  Thus  if  stock  of  the  Kew  England  elm  bo 
f  moved  westward  through  many  generations,  it  will  gradually 
;e  in  form  and  other  charactcriHtics  to  l>e  like  the  western  tree; 
t  mi^tit  be  assumed  that  this  change  is  ueoesaary  to  enable  it  (o 
indcr  ita  new  oonditionij. 

dan  Changes. — Sudden  changes  in  the  surroundinga  of  a  tree  fre- 
tly  cau^e  its  death,  because  it  can  not  quickly  change  itself  to 
the  requirements  of  its  new  conditions.  The  New  England  elm 
d  at  once  to  the  semiarid  West  is  likely  to  die,  becauae  it  is  not 
ed  to  the  conditions  of  soil,  light,  heat,  and  moisture  of  that 
n.  In  the  prairie  manhes  of  northern  Indiana  there  areocca- 
I  knolls  which  once  supported  thrifty  oaks  of  moisture-loving 
L  Now  that  the  inarnhcs  have  been  drained  the  drying  ouCof 
oU  has  cam9ed  the  oak:«  to  die.  The  change  was  too  suddea. 
fnneea  and  intensity  of  change  often  account  for  the  failure  of 
to  thrive  when  moved  away  from  the  region  to  which  they  were 
This  is  also  why  Eastern  trees  so  often  die  when  moved  to 
This  is  why  nunwry  stock  grown  near  by  can  t>e  more 
lanlA^d  tbiiti  thut  gn>wn  in  a  distant  region.  It  is  a  practiual 
,  and  should  be  generally  uudaratood. 
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since  mea.  rue  present  reviston  uaH  Deeo  preitar 
assistant  Id  animal  husbandry  In  charge  of  sbeep  a 
the  supervision  of  Mr.  George  M,  Rommel.  Animn) 
It  is  based  u[X)u  the  revised  edition  (1906)  of  Bull 
"  luformatluu  Coucerntug  the  Angora  Goat,'*  sup 
from  Mr.  Shaw's  experience  and  from  a  recent 
iaduatry  lu  the  field. 

The  Ani^ara  goat  iudustrj'  Is  now  on  a  firm  ba 
under  proper  conditions.  The  Interest  lu  the  si 
Information  continue,  8o  I  recoffltneud  the  public 
revised  article. 

Kesiiect  fully, 

Hon.  James  Wii.bon. 

Secretary  of  Agriculture. 
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probable  that  as  r  corim<rvHliv«  esLimate  there  nre  about 
3,000  jVrigora  goals  in  the  ITnilei)  States  at  the  prest'iit  tiinp. 
I  estimate  i?i  basfd  upon  the  qtmntity  of  mohair  purchased  by 
leading'  mills,  tnaking  some  allowancf  for  Ihc  amount  of  hair 

by  otiier  firtiis  for  wliich  no  figures  could  Ik"  obtained. 
be  Bureau  of  Animal  Industry  sent  out  blanks  in  the  fall  of 
'  for  thi>  purpose  of  securing  information  rcgurding  the  (-ondi- 

of  the  industry.     Most  bivpders  reported  intTea.s<'d  stdes  over 
'ious  years  and  that  they  had  Ijeen  very  successful  with  their 
«. 
rices  of  domestic  mohair  have  Ijeen  atejulily  increasing  in  the 

few  years,  due  to  the  improvement  in  the  quality  of  the  clip 

tliu  Increased  rontiumption  and  uae  of  this  material. 

be  increased  number  of  mutton  ^oat^  sold  in  the  lea<linf;  market"? 

the  prices  received  for  the  same  dtiriiiji^  the  past  year  ha»'p  offered 

h  enrotira^enient  to  the  iudiiKtry. 

be  many  miKlmKliuji;  statements  which  were  formerly  made  in 

pre.«  regjiriling  llie  Ajigora.  and  which  did  tlic  indusli-j'  a  great 

of  harm,  have  alm<ist  ccaw<].  iiikd  the  industry  is  being  regarded 
a  its  merits  and  detxrvcM  consideration  from  those  who  arc  think- 
of  giving  the  Angora  a  trial. 
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ORXOIN  AND  HISXOBY. 


Angora  breed  of  goats  originated  in  the  vilayet  of  ^Vngora, 
ksia  Min<>r.  The  city  of  Angora,  or  Knguri.  the  capital  city  of 
rilayet  of  Angora,  is  the  ancient  Ancyra,  and  is  Iwated  about  220 
«  sioiilb  by  wutht^i.Hl  from  Coustanlinople.  The  province  is 
ntainous  to  a  considerable  extent  and  furrowed  by  det- |i  valleys. 

was  here  that  this  famous  goat  reached  its  [lerfeftion.  That 
altitude,  the  soil,  m'  the  climate,  or  all  of  them  together  had 
h  influence  in  producing  this  fleece-liearing  goat  is  suppr)rled  by 
ag  evidence.    Dr.  Jolm  Bachman  and  the  Encyclopedia  Uritan- 

both  state  that  the  fineness?  of  the  hair  of  the  Angora  gout  may 
taps  be  ascribed  to  KOiiie  peculiarity  in  the  atmosphere.  *''  for  it 

(3) 


IS  remnrknble  that  tlic  cats,  dogs,  sheep,  nn<1  oflter  AnimnU  of  tbf 

coiintrv  uri'  to  a  certain  extent  affect-ed  in  the  ^me  way  as  tin?  goals.' 
Allhoiigh  ihis  at nios][)lieric  efTect  on  the  qnntitT  of  luiir  i^  gro- 
erally  accepted,  (he  foL-J  of  the  aninmlK  also  hu«  a  tellilijr  iufliieiicr, 
iiJiil  the  fxperieiice  of  Angora  breeders  sliow  thai  willi  p<i»jrl  frtil 
and  \t'ith  unimiils  whose  hlcujd  is  adulterated  u.s  little  us  possible  vrilh 
native  blood  a  fleece  equal  to  any  produced  in  Turkey  may  be  olv 
laiii4><I. 

Mr.  Henry  O.  llinns,  who  had  aboiil  twenty  yeant*  experiencr  vith 
lhe.se  gt)at»  in  the  vilayet  of  Aiijrnrn,  shv.h  tlie  pure  animals  vcrr 
nlmiit  bifd  riiit  in  ISdIJ,  The  reason  for  (his  van  the  extensiw  riwy 
ing  with  the  (wnnion  Kurd  g(«(.  to  whirl)  refen*nce  will  he  made. 

IMTEODUCXION    INTO    TH£  UHITSD   STATES. 

During  the  ad  mi  nisi  ration  of  President  Polk  the  Sultan  of  Turki-j 
requestetl  of  him  to  recommend  some  one  who  would  exi>erimeut  is 
cotton  culture  in  Turkey.  Accordingly,  Dr.  James  B.  Pavis  "f 
Culuiiihia,  S.  C,  WDK  i'eciiiiinieiiile<1  and  rtveiveil  the  ap|Kiin(u»'iii. 
The  work  which  he  did  wn.s  so  highly  gnitifytng  to  tlic  Stiltan  thai 
upon  the  i-ft.uni  of  Doctor  DbvIs  in  1849  he  recipivoited  the  eoiirtcfl' 
(if  tiie  President  hy  pi*esenting  the  doctor  with  nine  Angora  gmtv 

The  Davis  tniportallcm  of  Angoras  was  frequently  exhihited  at 
fairs,  and  everywhere  attracted  much  attention  and  received  favor- 
iible  comnient!% 

In  1W3  the  Davis  goats  were  purchased  by  Col.  Kichacd  lM«ns 
of  Allnntn.  Oa.,  with  the  exception  of  one  owned  by  t'ol.  Widf 
llamploii,  of  South  (.'aroliiia,  one  hy  Mr.  Davenport,  of  Virgin!*. 
and  one  by  Mi-.  Osboi-n.  of  New  York.  Later  Colonel  Peter*  im- 
ported otheiv,  hut  they  did  not  prove  satisfactory'.  He  \s  generaDj 
looked  iipou  iLs  the  ival  founder  of  the  Angora  goat  indu.-^ry  In  tJie 
United  tStates. 

Tlio  Countri'  Gentleman  for  -January  29,  1S60.  refers  to  a  '*  rei-ent ' 
importation  uf  8  Angorai^  hy  lion.  AVilllani  Henry  Stiles,  of  l'*r 
tei-sville,  Oa. :  the  exact  date  of  their  arrival  is  not  fixed.  Col  J. 
Washington  Watts  says  of  theni  that  they  cante  '"just  hefntv  ilw 
war."  He  rduted  that  they  were  '^  larger  and  stouter  than  the  Du^b 
goats,  but  inferior  in  fleece." 

The  foIlo%ving  statement  by  Winthrop  W.  Oiencry,  of  llehiwot- 
near  Boston,  on  the  two  importations  of  goats  which  Ite  made,  ww 
puhli-'^hed  in  the  Mas^iehusotts  Ploughman  in  1869; 

Two  liniKirtntloiiH  of  Iticsc  henutirat  aniauili^  piirrbnt>nl   in   f'ntiMnri' 
niiil  raiiBj^iM  in  iilnnfent  iu  iho  Soiitti.  riiivc  bera  InntU'd  ii|wi(i  lli«  lnli<  - 
Mbonv  of  MnHmdiiifH^ltA.    Tlip  lmi>orlntlon«  of  the  Anvorn,  or  Oielitucr''  -"i..'* 
to  wblcb  we  n*ft-r.  are  at  tli(>  Iltt^htauU  Rtoc):  tana  of  Wlnlhrop  W.  dwaers- 
ISulDtoQt,  acar  Bovtou. 
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.  Ae  first  of  ltu>  two  lots,  couslDtlnx  ot  Sd  aalimils.  was  8hlpi)ed  nt  CoDouinil- 
Mc  on  Uio  IWtli  Lif  Miiix-U,  11i<!l.  iind  nrrlvitl  iit  IIoMoii  va  lliv  ]&tli  uf  Miir> 
Mxi>u(!  lol.  coiisiHtiuK  of  41  lie«i].  Icn  rmiHinntUioiilf  oa  tlm  ijtti  vt  (h-tobw, 
^4*  and  nrrlved  here  on  tfaf>  2^tfa  of  November. 

ICr.  Lanclnim  states  that  further  ishipiuents  of  goats  wore  made  hy 
Chenery,  one  of  20  head  In  liSWi,  imullier  of  '20  heud  in  lS(i7,, 
that  ojily  ahout  30  of  the  tO  head  arrived  uUve. 
be  Dielil  anil  Rrowii  Iniporlulioii  of  KO  AnfrnniK  wils  pruhaMy' 
■<Ic  during'  Ihc  year  1867.     The  Country  GcntUrniHti  for  DccvmUrr 
1867.  says: 

tne  tiundml  nud  tdxtj'  of  Ibtwe  i;iiat!4  [xin-UnM^il  Uy  iMniel  S.  T>U-UI  re>.x-nlly 
Ived  Ii>  thU  coantrj-  and  have  l)een  placed  on  me  tarm  of  <■.  8.  Brown,  ot 
rt  X.  J. 


r*revioiis  to  the  ontbronk  of  the  civil  war  thei-e  were  luntii'  fair- 
ed flocks  of  Angoras  in  tlie  Soiilh  and  Southwest,  and  there  were 
ftller  flocks  ill  many  of  (lie  Xorlhern  and  Western  States. 
Jn  account  of  the  civil  war  little  or  no  progress  was  made  in  the 
^^1,  where  the  largenl  herds  were  located  and  where  the  most  iii- 
^H  WAS  iiianifehted,  until  about  18CC,  Soon  after  the  clrnse  of  the 
Ir  they  spread  out  into  the  AVest.  principally  into  Texa.>^  und  Cali- 
aiia,  where  the  natural  conditions  were  most  favorable  and  where 
y  have  increased  in  large  numbers. 

LATER  IMPORTATIONS. 

Mr.  John  S.  Harris  importetl  2  bucks  and  10  does,  which  arrived 

Baltimore  March  'J3,  187G,  having  cost  $o35  eacli  landed  in  that 

J.     An  inipnrtiition  for  which  iu>  p»wilivp  date  is  fixed  wan  made  by 

yV.  Ji'nks,  of  Bfistoti,  mid  sold  to  Cnliuifl  PtJtei-s,  and  is  no4vtl  in 

Bw^on  daily  paper  of  Jiitnian,'  tit,  1S80,  which  slntvs  that  the 

mi*r  Dorian,  from  Constantinople,  had  arrived,  having  on  board 

oats  for  C.  \V.  Jciiks,  of  Iloston. 

iOn  August  ly,  Jt*StS,  li  bucks  and  iJ  does  arrived  at  Xew  Vork 

Delagoa  Bay,  consigned  to  E.  A.  Shiilts,  for  Tink  &  Co.,  of 

Springs,  Tex. 

I8!):(  C.  P.  Bailey  imported  "i  hurks  from  South  .Vfrica,  and 
IftM  another  buck  from  C»\yv  Town. 

Previous  to  1901  the  hi-st  Aiigura  goati  that  had  l*en  importe<l 
the  I'nited  Slftles  fnmi  A.sia  Miiioi-  wciv  thoM-  impnrtetl  hy 
Sin  8.  llarrLs  in  ]S7<>;  and  jHTvidiis  to  L901  lie  and  Isnicl  8.  Dielil 
fro  the  only  importers  who  went  into  the  vilayet  of  .Vjigora  for 
Bir  goats.  During  the  early  part  of  1001  Dr.  W.  C.  Hailev.  of  l!ie 
m  of  C.  P.  Itailey  &  Sons.  California,  visited  v\sia  Minor  and  was 
Bcessful  in  securing  4  animals,  and  after  many  difficulties  they  were 
oded  in  N'ew  York  and  then  shipped  to  California. 


Willinm  M.  Lantlninii  of  Tcsus,  who  was  Irbo  6n4  to  introdm 
Angara  gtmts  into  Cnliforniu,  Kucccodod  in  importiiig;  2  yuirlitt^ 
bucks  from  SouUi  Africa  in  1901. 

Mr.  (i.  A.  Jloorlo,  of  Xpw  Jersey,  vigited  South  Africa  in  tb* 
interent  of  the  Angora  goat  indu&ti'}*,  and  ou  May  29, 1901,  landed  xt 
New  York  willi  147  head  of  Angorns  fruin  Ciipe  Cnloriy. 

K.  L.  Witt  &  Sori-s,  of  Texus,  purclm«t'd  a  -l-yt-Br-old  buck  froni  0. 
Ciiwffod,  of  Cflpc  Colojiy,  South  Africu,  in  11K)5.  Tliis  buck, "  Wliile." 
tonlt  first  priTA'  lit  the  Port  Khzntioth  sliow  in  IIKVI. 

In  liKii  .Soiitli  Afrirft  pns*<l  a  law,  whitli  is  usually  tvivrttd  t<>  »• 
"  tliu  Angora  export  duty  act,  1001."    Tliis  net  provides  for  an  espim 
duty  (if  £100  ($4ftfiAl)  ou  earli  Angora  gout  and  each  )»4nr' 
was  to  go  into  (iia-ration  wlien  tlic  M-vcnil  govcrmiifnlx  vi 
Africa  .should  Hgnce  upon  u  ilati*.    On  Sfpurtnk'r  20,  ifMVi,  \huan) 
Iiifini-  isMicd  H  dtvrpp  ratifying  tlif  export  iluly.    Tliis  was  f'"  ~  ' 
by  a  proolsmation  by  the  governor  of  Natal  ou  Dee»iiid»*r  1   . 
prot'idinf;  that  t)ii>  law  should  go  into  otfiH't  .faniiary  1,  ldO\ 

DESCEIPTION  OF  THE  AWOORA  GOAT. 

Mr.  Israel  S.  DipUI,  bearing  n  rommi.'sion  from  Iho  Comrpi 
of  Agricidturp,  visUwl  tlie  proi'Jnco  of  Angora  in  ISfiT  In  ttw 
the  mohair  Industry.    Here,  wliere  tlien*  were  onci*  in  opemlii'i 
to  1,800  looms  working  up  the  mohair  fleeces,  he  found  hnt  o  few  liiui 
dn?fl  remaining,  struggling  hopelessly  against  l\w  fatal  coi; 
European  inm-hiriery  iind  the  aggrwssivf  policy  of  tlie  Km 
ernments.    The  Heeces  were  exported  to  Kurope  for  fabricntion,  tiiU) 
rendering  Turkey  tributary  to  the  monopoly  then  eximing  in  tlii' 
indusiry  in  Europe.     The  Kuroi^an  demand  for  tin?  ran   maurU) 
was  KG  great  and  the  facilities  to  fabricate  it  so  ninch  bvtlvr  and 
chea(K'r  that  Tiu'key  was  compelled  to  export  the  raw  moliair.    In 
order  tn  niwt  the  demands  for  nianufactnred  inohnir,  the  TtirkiJi 
growers,  without  wise  foresight,  began  the  practice  of  croesijig  th* 
Angora  upon  the  common  Kurd  goat  of  that  coimtry. 

The^ic  rmiditiniis  have  pRxlncfil  various  ly|)es  of  .VngornK,  erea  in 
Asia  Minor,  and  a  minute  de-ti'ription  of  one  would  no(  apply  la  all. 
Some  strains  have  foxlike  ejirs,  while  ntliers  and  generally  prefmrd 
ones  have  long  pendent  ears.  In  this  eamitrj-  care  must  alwara  b« 
exerci.sed  li>  mil  the  off-c«loivd  WhIa  out  of  the  Hock.  Thiv*  mar  It 
tlic  result  of  atavism,  where  a  crow;  was  made  upon  a  comnmn  gnn'- 
oithor  red  or  black;  but  it  is  reported  by  some  thai  dilTereni  i-olot* 
are  found  in  the  province  of  Angora  among  what  wera  nippowd  to  tr 
purebred  animals. 

Mr.  Schreiner,  in  his  work  previously  mentioned,  has  cnmptlal  lb* 
descriptions  of  almost  all  writera  on  Angora  goats.    He  quolc»  Mr, 
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O.  Binns,  who  speM  twenty  ycnrs  in  Hip  mohftir  ilUtru-is  4if 
"'A  }lino>' between  18M  nnd  188ft,  and  whoRtu<Hp(]  lliem  during  that 
A,  as  follmrg: 

)ie  i>urt.-  Augon  Ui  bin  prknv  Ib  ulwut  tfae  alxc  of  a  flve-cunntti'i^U  C«po 

I  ur  ihwd  Uu[>e|  kitl.  Willi  5Uinll  Ihln  borntv  wnolnl  till  tivt-r  ttie  Ii<hI>',  llifir 

hT  nJMuwt  cxcrliig  tlH'  fjri's;  <'x«finiii:ly  dpllralt?.  nud  wo  xubject  1o  tllBuaw^ 

|-t  nn  oni^  cannl  to  kft'p  tlin.     Wliiit  bi  l«Mbiy  mllnl  Ibt-  imrrbrnl  Atixont  Im 

.1  lliu  I'^iiKllxli  IIioriiiijtIibnHl  lintM! — tbi-  i-i-miiII  of  iT'HUlnK  tiiid  ivcnM»iiiK  1111III 

ly,  i-lii'-^.  iioliitH,  oil'.,  linve  ntlalned  to  vrhat  )■)  ^Hicmllj'  i^mHtdt-rtHl  thnt  lli<* 

•  1I  Aneora  otiirtit  to  he. 
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Ik:.    1.  —  Anti'TD    litirk   "  I'ruMH'i'lly,  "    iliowluii   mulinlr    lt>   luiln—    l<iui: 

lie  opinion  of  Mr.  Srhrpiner,  ihe  Sotilh  African  authority,  of 
irebred  Angora  i»  im  f<iI]ows: 

til  Ink  It  Ii4  rorltilii  tlijii  tlip  original  tinr«bivd  white  niohnlr  itnat  van  n  muill, 
•y  rvJliitil,  ilftli'Jite  uiiluial,  of  meat  btmiitr,  rll|i|ilufi  at  twelve  tuoiilbit'  Kn>wtj| 
!  tivvf'v  nlmut  frum  2  to  ■!  iKjiiiidit  (iirmrdliiff  to  iuk  aiid  apx— kids  nniHbVrnbt)- 

)  or  dasslInK  wbltc,  flui».  noft,  silky,  very  liurtrouR  inoluitr.  cnrlliiir  In  Hn^Ma 
Mn  lf>  10  11^  liiehPH  IniiK,  with  merely  the  nitiiliiiimi  of  oil  In  Us  fippt-p  rcqiilxHc 

ltii>  inviwlli  (if  Iiiilr  n(  llti-  liIcliPKt   I'Vi-i'll -f.  M)  tcinnll  In  niinnnil  ait  to  )»• 

i[v|ir«vl(ililf  to  IliL-  iinokllk-fl  ol.8tTV<-r.  It  vvii»  iwrfwlly  eintlipd  in  every  imrt; 
luid  Nhurt,  nillcy.  curly  hiilr  iiliuut  Ibi-  tncc  ntid  duwn  the  lowr-i*  imrltt  ut  Ibc 

to  tlM"  htMtn;  n  ekiU.  Milky,  ^^!rly  "  kiilf  "  Imfl  on  tlit'  forDlimid),  and  huuiII. 
ibl.  liKbt-rsiloTMl  hornif.    Tbe  ewe  wiin  of  ("HrJH-  «niillfr  nnd  linrr  llian  tbc  tow, 

luid  <in)y  oiu*  kid  at  11  blrlb  {nt  tbla  Iben-  I*  abnodaut  evidence). 
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Mr.  Dielil  mentions  a  varioiy  nt  (his  goal  in  Angom  which  vu 
hornlcsi!.  There  is  peasou  to  beliex-e  that  an  inlclligent  jnrsleni  «' 
lirrerlin^j  %voulil  protluce  such  resiilf. 

A  fexv  yenn  iigo,  lM.-ftire  iimeb  effort  hnd  been  made  to  ituprovc  Urn 
Angnni  gont,  it  was  described  as  a  little  »ntmal ;  but  iintlrr  (ariiniUF 
rondilions  itr*  siz«  has  bwn  (jreutly  improve*!,  nltlioiiph  it  is  y«*  rtm- 
sidcrably  Mualler  than  the  average  sheep.  Thi-  future  may  csiwr  ■ 
<'hnnj^>  of  opinion  ir  to  the  wrif^ht  that  it*  desirulik-,  hut  nt  this  um 
it  is  tN>liov'<><I  (hat  tht>  aim  •^houUI  hv  (o  produi'e  aniuiKls  wei^iin^ti 
iiialuritv  finiii  (10  lo  ino  poiinds. 
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Pio.  3. — ADioni  doc  "  l*rlnci.-iui  Xoalvrty"  10  moniliii  old.     F1r««i*  4  ; 

Malcw  niul  fpiimles  alike  have  iKinwnml  Iteai-ds  except  that  m 
iiifrfjincts  III!  iiiiiiniil  without  horns  muy  U-  r*wi.  Thi-  liornF^  »f 
lusle  gmw  to  A  length  uf  18  lu  -M  inches  and  tiim  upward,  oulvtn). 
with  n  backward  twist,  whi]t<  (hotw  of  the  fi>male.  which  gruw  to  I 
Ifii^rth  of  S  to  10  iiicliiw,  grow  uj)ward  and  point  liMckwurd  with  milr 
II  slight  inclination  tu  twi^t. 

The  body  shouM  he  round  and  broad  tbruujrbout  lU  Imgtb:  hJ|» 
and  sboiilih'iN  of  w|ual  hpipht.  a»  low  sh"iddci>i  inditiitc  a  deliciK 
wuistilutiuii;  hi|»^i  not  sloiiiiij;  in  n  pronoimpwl  <l<^rw;  rhtat  U 
legsHhurl.  The  head  should  1m>  hnrnd,  with  a  wide  mux/Je  and  hrij 
eyes;  aai-s  niay  be  partially  tijiri^hl  or  ilistinrtly  pendeul. 
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The  fleece  should  corer  all  parts  of  the  IkmI^-  except  (he  inside  of 
je  upper  part  of  the  lejfs.  While  some  aniinaU  -tliow  mohair  down 
w  \ef^  to  the  feet,  this  does  not  indicate  a  lietter  indinduul  than  may 
found  amonj;  those  that  have  ii»  mohiiir  lielow  th<>  knpeH  and  hocks'. 
It  do<?*'  indicali",  h<iwevpr.  a  strain  pnidiiciuj?  n  licwvier  fleece.  TIic 
^luidd  make  ati  annual  growth  of  nut  It^s  than  8  to  10  inclies 
tnd  lje  !io  denw  upon  tli«  animal  as  to  yi«U)  from  4  to  fj  poundii.  The 
Viii^h'ls  ^H}iniild  l»e  wril  furmi-tl  fnim  point  In  skin,  ami  the  tighter 
N  tht'M"  riiijiletsare  twistetl  (he  iK-tlvr;  l(K>sf,  nlightly  wavy  h»tr  is  objec- 
Rioimble  and  indicates  coarseness;  and  hrittlene^^,  and  often  lacks 
^luster.  Jt  i^  of  the  utmo«:t  importsnw  that  ilie  luitr  fw;  extremely 
,lini' — the  finer  ilie  inoiv  viiluahle.  Tlie  idvHl  Anj^ora  slioidd  Im-  free 
[rum  kemp.  Xo  other  thing  tentis  so  surely  to  reditco  the  x'nlue  of  tJie 
|f1peri<  BS  tin-  pn?-»'nce  of  kemp :  nnd  the  more  kenip  iWi-f  U  prpsent  the 
Ifss  vnluuhle  the  lleeiL',  no  niattcr  Jiow  line  tliL-  moUiiir  miiy  U.-. 
A  characterisiic  of  Ihc  common  ^^mt  tluit  is  very  object ioiiable  is 
rer-prtsenl  offenwivo  odor  from  the  buckx;  in  Iho  Angorn  breed 
'odor  is  entirely  nl>sent,  except  at  the  rutting  season,  and  then  it 
IS  noted  in  a  sliglit  degree  only.  The  odor  in  a  fleece  of  mohair  is 
lilder  than  that  in  a  wool  fleece,  »n<t  is  not  at  oil  offensive. 

NAMES  OF  THE  SEXES. 

PreWoitK  to  tlic  ap|ieaiiimv  nf  Biilli'lin  "27  of  the  Bnrcnu  of  Ani- 
iinl  Iiulu)itr>\  eiitilled  "  Infonmition  (-oncerniii^  the  .Viigora  Goal,** 
here  were  nn  well-cMlablishi-rl  iiiinies  for  designating  the  sexes  of  the 

ymts.  Thr  male  was  indiscriniinatvly  cnlled  "mule."  "sire." 
buck,"  "ram."  and  "billy,"'  and  the  female  "  d..e."  "ewe,"  and 

nuuny.''  Often  a  writer  uses  two  or  more  of  them  in  one  article, 
ihnwinu  that  he  had  not  adopte<l  any  itf  them.    \n  investigation  de- 

elopMl  the  fact  Omt  llie  terms  "  bnek  "  and  "'  doe  "  wei-e  preferable, 

nd  these,  beiiif;  itHetl  in  the  bulklin  mentioned,  have  generally  \wen 
adopted  hy  bre«*(lei>  everywhere.  The  r-UNlnited  animal  is  called 
**  wether,"  as  with  shwp.     The  yomif,'  is  railed  tlie  "  kid." 
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USES  OF  AII(H)RA  GOATS. 


A  tarjjp  number  of  people  in  some  way  have  l)Geonie  possessed  of 
that  opinion  that  the  goal  is  pruotically  a  useless  animal.  Xot  only 
do  invcstipations  prove  that  the  An^ra  goats  are  claaned  among  the 
most  useful  of  the  dome,itie  animals,  and  have  been  «o  cla»H-d  tor 
ihou-sands  of  years,  but  their  ii-oftdness  is  mauifcstcd  in  a  VHriely  of 
ways.  Tlie  flt-ece,  called  ''  mohair,"  furnishes  some  of  the  finest  of 
fabrics  anmng  ladies'  poods  nnd  is  used  extensively  in  the  manufacture 
I  of  plushes  and  in  various  other  manufactures  which  will  Iw?  men- 
fttioned  later  on;  Iheir  habit  of  browsing  enables  the  fanner  iaa 
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wooded  locality  to  use  thpiii  in  clearing  ili«  land ;  thcit  flesb  is  cxcttd- 
itigly  dt>lic&to  niid  niitritioii»;  thn  milk,  though  ncit  so  ahnndtnl  tt 
with  tlw  milch  breeds  «f  floats,  is  riclier  thiin  miw's  milk:  their  taonw 
skills,  thotigli  inferior  tri  qimtily  lo  Ihp  »kins  nf  th?  common  gini.  an 
iist-d  for  li-iitlu!!*;  their  |X'lts  make  the  neatoi  of  rti^  and  rulj^":  thrr 
are  e.xcvlleiit  |K'ts;  a  few  of  (hem  in  n  (lock  nf  ^^heep  nrv  a  jirottrliw 
fi*om  dogs;  (heir  manui'c  is  noticeably  holpfid  to  the  grusn  idiidi 
follows  iheni  afler  they  have  elcnPctl  away  the  underbrush.  Thft* 
aiT  nil  sul>jeels  i>f  varying  degrees  nf  im[)ortmiC4>,  aud  most  of  Ibm 
will  Iw  consiilennl  itniJer  appropriate  lientls. 

BHOWSING  AND  PASTURAGE. 

CLEASJSQ  BBUBB  LAKD. 

Qonts  are  hrowsers  by  nature,  and  there  is  no  v^;ciaiimi  (hry  »ill 
eat  in  prefereiicv  to  lenves  and  twigs  of  biishca     While  this  firt 


•  i-i' 


■"•_«■( 


no.  S.— Dtiuh  land  "  iMfoo  BAatlnfl." 

would  at  ona*  eMaldisli  them  as  an  intolprablc  natsann*  in  an  on'lian} 
or  garden  or  nny  other  place  where  dtwirable  shruhber}-  ts  giturin^. 
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alsci  shows  tluit  they  may  be  of  ^reat  value  in  mnny  locutilies 

lere  it  is  dw^inible  tbat  underbrush  bo  (leHtrtiyerl.  Every  teuf  und 
rery  twig  williiii  tlieir  reach  is  jri'ee<lily  csiteii.  even  Itj  most  »if  tliw 
ishes  iitid  wK-dN  llint  mv  (-i>iisi()i>Fi>il  [KitMnKitis  t<>  rtther  rttiiiiniinl.K, 

lile  a  rvtimrkalily  ft- w  weeds  arp  |i»^sed  by. 

Thr  hihi-riMit  Icndeiicy  to  i-liinb  Ii*iid^  tln'tii  1r>  hill!tul(*s  and  rurky 
liiT?^  nnd  lliry  pnifer  savh  sititntUiliis  tn  any  tif  il  h-vi-l  iliararlvr. 
Irn*  iiatuiT  iiktIm  their  iiec«wsiticK  by  dwarliiii:  thr  biis!ifs)»i>  thai  they 
iny  !«'  browsed  easily;  the  soil  la  <]iiicl<ly  drained  in  the  ovpiit  of 
rnin,  Tur  they  do  nol  liko  wet  land,  mid  the  stouefe  t^rvt-  in  kee]>  tlu; 
Uvt  Iriniiiiod  projwrly  by  the  wearing  proees-s.  This  in  the  sitniilimi 
)iHl  ibe  glial*:  (VDiild  i'Ikkih^,  bnl  the  fnniier  niighl  <>biHtsi'  tv  liirii 


inlo  n  den-i*  niaaa  of  bni»li  mid  werds  anywhere  and  they  will 

once  Ifejrin  to  convert  it  into  the  nioj^  t)eaiitifid  pasltiro. 

Tn  their  efforts  to  get  nt  the  leavoii  and  twigs  the  goat.'^  will  Hlsnd  ou 

heir  hind  legs  and  tlrip  the  sapling!;  to  n  height  of .')  or  <!  foct. 

Wliy  the  value  of  goats  as  bnishwood  dost  ray  eiN.  wn-*  not  recogniatcd 

irs  ago  it  is  difticnh  to  say.     Dr.  .1.  K.  Standley.  of  Iowa,  is  siip- 

to  be  the  discoverer  of  this  t'L-onomic  tis;  of  gouts.     An  aiticle 

Tn  a  eonsular  re|>ort  on  the  pro)>en!^ily  of  mih-h  gimt?  for  de?troying 

)riifih  and  ecriib  attrnetcd  his  attention,  and  he  nl  once  ^^nw  that  the 

laractmHtic  which  inntk  the  gout  a  nui);antx>  ul>ro«id  eoidd  Iw  put  to 

[•nefieial  iii-^*  upon  his  own  tract  of  land,  which  was  li'-nless  on  arcnunt. 

if  its  dense  growth  of  underbi-ush.     Doctor  Standley  at  once  Kiiired 
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■  carload  of  AiigorHs  and  turned  them  upon  his  land  with  tb«  woa 
gi-atifying  results.  His  opinion  of  goats  as  brushwood  Uesiru\Tnb 
giwn  herewith: 

Land  cau  be  civured  of  lliv  wuntt  lirusli  knuvra  to  tlib  vtnuitX7  [or  n  llilk 
leas  tbnu  notblue  by  AuKor^  Kouts.  Soiue  one  wskm  bow,  81m[ilr  Iht^:  .\iit«n 
mat*  will  iiiij-  II  iin>ai  nnd  live  <in  le»vra  and  wtn^ilit,  hMvlns  Ibp  iniMl  draim 
nod  nl»er  llmn  cnii  be  done  In  xny  oth»r  way.  Maiij-  iiorsniu  bav«  tlic  UIm  (k*t 
eoalH  Imrk  Ihir  tm-8  iinJ  In  (luil  way  kill  tUcoi.  Tlir}'  nlwi  tJiliik  llini  r»t> 
ivlii)[l>-  mt  Iho  tti[£cl  and  oIliiT  Kiimll  ItniKli.  Tlicn.'  Ik  nullifns  In  tbtn.  iUM* 
uru  uu  worse  (o  burk  tre«)  of  any  kind  liitiu  »bee(>.  Tbv  vmj  )u  wUkb  e>«u 
kill  bruoli  lo  b,v  loiitlimiilly  <^'n>i>|il»c  tlu.-  Ic^vvk,  whk-b  ^icn-c  aw  tbi*  laiis*  of  lb* 
UriiKb.  Tbe  cmnltiMKHl  >-n>itjiliis  (tt  (bi>  Icmtdh  makfs  IU>  bniitli,  nM  il  vim\  alHt 
cnueed  liy  luck  of  oourisbment.  TblH  alckiiew  sluka  Iw  Ifat;  vrry  citnaliy  al 
Ibc  rootn.  ttini!!  pit>vi>iillnE  xpniiil iiiK>  An>-  nntl  all  klitd^  i>r  hrnxfa  are  la  Ui 
way  <.-aalty  killed.  K(ini«  ktnda  of  bnisli  aud  fN^nti!  kliitlH  iif  ^T 
i-uiirMp  nitK-li  liorclcr  lo  kill  ttma  othrrK,  Many  rarlpthw  are  • 
by  otic  Kiinimi'r'M  IritiJiidnt'  of  tbc  Mvex.  AliiiiiHt  any  aro  kllhol  > 
Irliuiiiluic.  To  i-lvur  tlic-  woiitt  bruek  <Iu  nut  vut  any  tiling  (tint  I  !)•■  . 
urbenil.  Ttie  lallml  or  liirxeml  Is  bvtlvr  not  i-ut.  All  tnvH 
1h>  ctit,  nnci  (be  fntM*  will  Ut^t  nil  liny  xpryiiitsi  <1own.  If  >-: 
Id  spmiii  one  ymr  before  ibe  i:nal8  arc  Inrnni  In.  the  »<iimuis  nenl  uirf  h«  «^. 
About  IJOO  KuulH  for  40  aercw  of  brusli  will  In  two  or  tbroi>  ^««rw  Uiako  lla> 
UK  ck-Hti  at>  11  ipinlvn.  If  tbr  ixisturo  has  only  tMitvlvm  of  bnifil),  cum  In  kJ 
ffCKilK  and  it  vrlll  luako  uinn-  in^iiw  forotlior  Muok  rliait  if  ilie  b<mii 
Tbi'j-  wit  very  IllUt*  urniw  wben  they  mn  e*-!  loavoa.  (ioaTs  * -^  > 
bnlttT  ihoii  tTiiBS.  In  L-Inirlii).-  brai*  land  In  Mir  old  way  by  _; 
tbprv  iirt>  iilwfiyx  Icri  ninuy  I'yvKori-H  In  lbt>  way  nf  bmnhy  mitten  ^■ 
atw|)  platxT  wbivb  (-hd  imt  Iw  idinvt-d.  ' 

Tlieri>  arc  »illlluii8  of  ncrcH  of  land  in  ucnrly  tn*vy  Stnto  In  (be  I'alnn  ttkkti 
itdjibt  be  ntiicl)  ni<>ro  than  doiibIM  In  value  by  Ibe  uw  of  Aticnrn  niats  «f  an 
cost  nl  all.     OuttiitK-tit-c  niid  count  tbe  worth  of  your  land.  tllMt   Ihi-  f-*^--- 
and  we  if  you  ciin  ulTord  In  Imvo  yiiur  brtiidi  Ixod  mi  liwirly  woribb- 
lllue.    Then  rouiit  tbe  coel  cf  Krulihiiift  and  |>lowinK>   T  liiikii] 
8U8Ct*|illbU*  til  the  ji'lun'.     No  niun  cud  afTont  tu  ero)>  iitMl  |>low   < 
ihix  fliiy  iukI  i)i,'c  tit  thc'  n'orld  niiy  ttiora'  llum  he  i.-tiu  ittr.^rd  t»  |>btitl  it  larpt- 
lleld  of  <-nnt  wlthoui  a  iilaiiler.     In  hilly  or  ■iiiiiinUilrKmx  |i>>rtiiHia  «f  ilx*  rana- 
try  llie  Aiiiconi  itwit  can  he  mude  to  do  a  greKt  Bcriliv  In  (hf>  wny  of  dniHii^ 
the  niiderbnmh.  whcti  tlit^  land  will  hrhic  cram  after  tlie  bnic«b   li*  oidt.    It 
urtinld  anrely  hi*  ii  jaiylnK  bitHineiia  tu  lii)y  ii|i  ItirKV  trariK  of  ruiipb  land  In  ibr 
niuuulalii  dlHtricla.  or  In<l«<Ml  tiny  brush  land   iti  llic  l'iiU<tl   8latef«,  aud  r>r«i 
the  liniab  and  wt  In  tanm.     AfterwardK.  If  the  owner  tlhed  utlirr  Mori:  bmrr. 
he  niltrhl  di>i|H-iiM'  wlUi    lhi»  .\iii;iiriiK.     In  iiuiny  I'lai't^  wlierr  the  .■...i.'  ' 
tiHi  bar*'  Id  fiiniir<li  :tlHfi>  wMh  (tnlT)cl(-nt   trvfl  pwiln  will  do  fxcit^lUii:.  - 
Iti   many  itraceo  when-  leiivex  are  ahuttilaol  uud  ibm^'  la  M-nrwIy  aii>   ft 
Qiukitif;  it  I  in  (Mil*)' I  Ml'  <■>  |>i-i>lilnMy  keep  Hhoei>.  soiitx  trill  do  adiulnibly  writ. 

Upon  the  recoiiitnomtalion  uf  Doctor  Standtey,  linsnJ  upon  bb 
exlx•I^ence,  thousands  of  f^nMs  were  (nkrn  into  luvru  for  cleaii( 
bru-sli  hind  some  tini«*  Wfon*  they  vretir  wriitu.-^Iy  omsidrrvd  dsewhe 
I>octor  Stnnd ley's  cx|>crienrr  is  htil  llial  of  many  otheni,  nnd  breti- 
mips  of  the  goat's  nbility  as  a  brushwood  destroyer  have  cufDc  fron 
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"ts  of  the  countiT.  There  is  no  doubt  that  the  question  of 
'o<)(J  is  a  Ncriouh  one  in  nitmy  sections  of  the  tlnited  States, 
leiiip  millions  of  auivs  of  Intid  covci-ed  with  bniali,  ferns,  iind 
thus  being  practically  useless  for  pasturing.  There  seems  tv 
Qore  economical  way  for  clearitig  up  this  land  t.h«n  by  the  use 
goat. 

Dcalitic^  where  vatunble  ]and  is  completely  overgrown  by 
food  the  goats  are  (onsiclerml  of  more  viihie  for  the  pliqwae 
ring  it  than  for  their  mohiiJr  and  meat.  Tht-ir  value  in  this 
must  be  meiisiired  by  the  value  of  the  land  whicli  they  render 
ble. 


t'ui.  &.  — tlriuli  IkUiI  "  Mtlm  naUtte      i 

ic  .-oiplingx  81%  too  Inrge  for  the  goats  to  manage,  they  may  Im 
wn,  sa  thai  the  nnimal.s  may  get  at  the  leaves  and  twigs  at  the 

inmh  nnist  }w  Hiilidued  continnoiisly  for  two  or  three  years  to 
i  roots,  it  in  ueceHKary  lo  kfe[i  tlie  goal.^t  on  it  for  more  llian  one 
Masl  shrnhs  will  slarl  anew  fn»ni  thf  roots,  and  if  iho  land 
le  (imverted  inttj  pusluiv  or  rultivaUHl  ihf  goats  ^<h<tllld  have 
D  of  the  WDfid  tol  for  at  least  a  |)url  of  the  time  for  two  or 
^enm.  In  this  tinii-  u  lar^e  iinioinit  of  the  richest  kind  of 
e  will  have  been  deposited  on  the  land,  which  aids  the  grass  in 

WtJl. 

nst  every  kind  of  vegetntion  ik  relished  by  goats.    They  are  not 
if  hickor}',  alder,  and  pine,  but  have  been  known  to  eat  tlwixk 
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gif^eilily  Hi  tiiiK^  In  Mnryliiiid  aik)  Virguua  tUer(>  in  a  ^rent  ilnl  of 
Lrociin  H-iljrc.  whirh  will  niit  be  tniwht^l  Uy  ntlifr  live  idork.  Imt  gtaU 
conr^idtT  it  a  fuvuriU-  fot><l. 

The  fact  must  not  be  ovorlwikwl  thm  tlit  bnish-dcstroying  lisbii  '» 
noiniiioii  to  «ll  Itind-s  cif  giwts.  The  roinmon  gnmt-s  will  <J«  (In.-  wort 
It-*  wtII  rs  the  Anponis.  Tlie  latter  mi"  enii>Uiyed  for  ihi*  purjwt*- 
because  they  are  more  plentiful  and  becaiu^  there  i»  profit  in  tbprr 
pn^tiy  fur  bree»Hiijr  purpusps.  Ihoir  mohair,  aiul  their  mcsU 

OTHER  ADVANTAGES  OF  BROWSING. 

The  browging  hnbit  of  gonls  is  importsnt  in  connection  with  the 
(]ilt>s;tion  of  finding.  In  >iome  plaow<  they  obtain  enoiigli  bi-uii#  in 
L*an'j'  then)  through  the  winter.  This  is  «spiK.-ially  iriiv  iu  the  .SouIIk 
vnfat..  where  there  is  so  gi*eiit  an  abundance  of  live  oiik.  Tf  snow  is  on 
the  jrrouiid.  or  if  for  otiicr  rcusons  the  ^al^4  are  deprived  of  npiKir- 
tiinitifts  for  fora^onj;.  the  trees  are  rut  down  for  tju-ni.  They  ]iiw 
throiijjb  the  winter  in  good  condition  without  other  feed.  A^lu-ivvw- 
Ihvy  JMV  ileprivwl  of  opportunities  for  browsing,  they  miis^  Ix-  fftl- 
Ilruwsing  saves  fefd.  As  far  north  ns  N'evnda  gont^  6i)bsii4  thi* 
winter  l)iri>n|;li  on  sagebriKh. 

Some  pefyons  i-laun  llint  I  he  HnimaU  nukr  a  K'tter  growth  uniunir 
the  IiiiHhes  than  on  i>pt'ii  piistnres,  anri  thiit  the  (jualily  of  tin-  tlmY 
is  niiirb  better. 

^lany  eorit^poiideitti>  slnle  that  it  in  tlie  browning  of  the  Ati^on 
that  gives  to  the  tnent  the  game  flavor,  thus  lca<ling  some-  ii>  namt  thr 
meat  "Angom  venison."  It  is  also  staled  lliit  when  depriu'cl  «t 
browse  nnd  fed  on  gruw  and  grxiu  the  game  Havor  disiip|M>ais. 

PBESEBVINO  BBtTBH  LAND  FOR   BBOWSINa 

Up  to  this  point  consideration  ba:^  been  given  to  tht^ise  goats  as  a 
mcan»  of  t-lcaring  Innd  for  pasture  or  for  cultivation.  There  is  uurii 
bni.'^h  I«n<l  in  the  I'nitcl  States  whioh  will  tiupport  goiUf<,  but  is  gooi 
for  niriliing  ol«e.  Tf  this  is  to  he  devoted  to  g)«U  r»i«ing.  it  is.  »>f 
eouree,  not  desiralde  that  the  brush  l)e  entire-ly  exterminated.  In  thi* 
cVBnt  n  goal  raiser  should  li»ve  several  feiK-ed  areas  and  rhangr  t!* 
g(Kil>  from  one  to  the  other  freijuently.  They  should  not  \w  (wi 
mitted  lo  ilennde  entirely  one  field  before  they  are  transfemd  to 
another.  It  is  true,  however,  that  no  matter  how  per5?clly  a  wool- 
land  niiiy  Iw  clearenl  of  bnL'ih  it  will  be  covered  over  again  with  briws 
and  brush  in  a  few  yearH  if  eon^tant  attention  i»«  no)  given  it.  II  ii 
not  dilTK'uU  to  overpastiire  Mirh  land,  and  if  (be  gtiaLs  adopi  llie 
"'peeling"  practice  the  bruuh  and  trees  will  tutv«  gi-ealer  difliriilt) 
recovering. 
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OBJECTtOKS  TO  SOME  BRUSHWOOD. 


TliL-  Htalenient  has  been  reiterated  over  and  over  by  the  newspa- 
pers, in  uli■IUil>Ilin^'  ilio  spivad  of  the  AnjiMra  k""'  industry,  that 
these  goaia  will  eat  nil  kindn  of  i>f>ibi>ni>it.s  plniil^  without  »iiy  harm* 
fill  resiills.  Whik'  lliciv  is  imich  (•videm-e  (xiiiilin^  t«i  lliis  i'i>iiclii- 
Nifjii.  it  oti^lit  not  Id  Ih*  tulceii  lis  )i  si-ttldl  fuel.  Tf  ex|teniiK'tilK  were 
iindorlakeii  li  ini}^hl  he  sluiwii  Ihat  n  pluiil  which  is  ()i)isc>noti.s  to 
tdifop  «r  L-altli-  is  iiIm>  iiijurious  in  jjoiits.  It.  is  ohstrvwl  tliat  ^uaL^ 
Set*l  u|ion  hriiwhwcMHl  h_v  Miippiiif;  dIT  a  !riif  here  and  Ihcnr — fi-»iiii  a 
pine  hero  and  n  cedar  Ihcre,  a  grass  hlndc  here  and  n  weed  top  there, 
and  si>  (in;  they  do  not,  liko  the  slu>ej)  or  oow,  eat  a  woed  entirely  or 
strip  a  hush  clean  hefore  passing  on.  The  rojiiult  is  Ihnt  the  gnat's 
stonineh  is  filKnl  with  a  gix^at  variety  of  food  and  not  riiiich  of  any 
one  kind.  If  hy  chance  a  few  poisDnoiis  leave*  are  eaten,  they  are 
proljnhly  ncniralized  hy  the  large  <]imiitily  of  other  food  eaten. 

I'poii  II  fanii  ill  Pf-niUNvIvantn  Iheie  was  a  patuh  of  latn-el  where 
goaXn  had  pus.sed  it  hy  during  the  whole  iwustm.  This  was  evL<lence 
Uint  ihey  knew  it  was  not  good  for  liieni.  l-al«T  in  the  sew-son  several 
hundred  goat.s  wert*  turned  iiilo  thai  saint'  pa^lnrt'  after  ii  h>iig  jour- 
ney and  when  ihey  wpre  very  hungry.  Ttic  hiiiicl  patch  was  the  only 
grwn  fo<nl  in  sight  and  they  ate  of  il  ginvdily.  Tliv  next  iiiorning 
found  MH)  of  iheni  very  sick  and  50  de:iil.  Wliiit  had  provi-il  hannleas 
to  the  goat.-t  that  hait  l^een  there  when  there  wai4  an  ahinidnnce  of 
utlier  feed  proved  exceedingly  (Kjisc»n<iiis  to  tile  hiuigry  newcomers. 

While  it  is  |>o*iil>le  that  goats  may  not  eat  laurel  to  auch  an  extent 
a»  to  he  tniitriniis  if  pliu-eii  in  a  pasture  where  il  Is  growing  with  other 
brow«-.  it  can  not  he  con-ideivd  a  safe  praetici'.  The  huirt'l  liesl 
known  ir^  the  narrow-leaf  variety  (Kfihtln  nin/iistifolia).  According 
to  V.  IC  Chehnut '  this  ?i>ecie5  "  is  abundant  in  the  nortlieastern  sec- 
tion of  the  I'nited  States,  where  it  is  also  known  a-  >hee]»  laurel  antl 
lainbkilh  Tlie  leaves  contain  andi-omcdotoxin,  and  sheep  and  calves 
are  quite  freqnenlly  iKiisotied  hy  eating  them." 

The  greenhrier,  wliieh  iiji|)ears  to  liave  a  wide  distrihiition  in  the 
United  State-s,  ia  an  enemy  to  goal  rallying;  not  thai  it  i^  puUuiions, 
but  because  of  its  physical  churactcr.  It  is  a  clinihiiig  shruh.  very 
wiry,  and  well  ^o^eI■ed  willi  very  Imrd  and  tena^iotl^■  ihoniK.  They 
grow  in  i-luiiip&  and  to  great  length,  and  jiifferuhly  on  lowland  near 
CKeks  or  ponds.  It  is  a  very  »sisy  matter  for  these  tboms  to  catch  in 
■he  Ihtve  and  hold  (he  animal  fn^t  nnlil  it  dies.  No  goat  Iniri  (Strength 
BuffH'ient  to  hreak  ihe  shrub,  and  the  thorns  do  not  give  way.  These 
8hnih«  should  lie  rut  down  with  a  hriisli  M-yilie  and  burned  before 
Is  are  permitted  to  go  among  them.     Where  goats  have  had  access 


■  8hnih« 


'  Ptfrwritti  Auutuit  Ri.-iH>r(.  Kuronu  of  Afilnial  I luliiMl-f,  1888,  |>.  141. 
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to  greenbriers  immediately  after  shraring,  vrhen  iherp  ts  no  Oe«ct  ta 
catch  opon  ilie  Ihonis.  they  have  dts*TOVe<l  the  briers  by  eating  th» 
leaves  and  by  girdling. 

It  miKsl  \te  understood  that  goatfl  cttD  uol  do  very  much  lovatJ 
destroying  ti-eos  after  they  hAVC  roa«h9d  th«  i«pling  stage  of  grotrtli 

OOAT&  AS  OBAZEBS. 

While  it  is  true  th»t  goats  are  browsers  by  iinliu'e,  they  will  sulebt 
nicely  on  gmss.  Seveml  successful  breeders  Itelieve  thai  goat>  M 
on  grass  will  produce  a  finer  ami  heavier  flew¥  of  uioliuir,  with  le* 
wax  aud  gum,  and  that  it  will  have  more  luster  than  if  the  aninikl 
feeds  on  brows^. 

Coiif^ide ruble  ititere.st  bns  )>eeii  nmtiife^iled  in  the  Angriru  indit^iy 
in  those  locnlities  where  browM"  is  mrt  availiible  and  where  grass  lod 
weeds  form  the  only  pat^turiige.  A  greal  nuiny  inquiries  of  thif 
character  have  come  to  the  Iturean,  and  tlte  Uureau.  in  mm,  baf 
referred  the  matter  to  the  bi-eeders  of  the  country.  Tin.-  rrplits 
received  huve  l)eeu  iiiimei-oiKS  and  ahow  a  diiference  i»f  u|Mnion.  The 
predominant  opinion,  however,  seems  to  be  that  the  goat^  thrive  best 
under  the  conditions  mosi  nearly  tike  those  of  their  originu)  home-  It 
is  certainly  the  best  itrgiiment  to  say  that  gouts  prefer  iiny  kind  a{ 
hrow!^>  to  thL>  most  nutritions  of  grasses,  which  is  true,  and  tli^reforr 
browKH  is  Iteltt-r  for  them  than  gniss.  While  the  nion>  p<x)tu>iiiical 
conditions  olxnin  where  tlu-iv  is  iin  ahundamv  of  browse,  it  is  tiat 
definitely  settled  that  the  goats  will  not  thrive  well  on  mmnu>n  [M-stun^ 
grasses.  It  is  the  opiuion  of  the  writer  thai  thi^  (|ii(.tstion  in  still  an 
open  one,  as  iyome  successful  breeders  have  had  goals  on  (lie  gnst 
range  for  thirty  years. 

There  iH  always  ex|}enBe  in  connection  with  pusture  gniavA,  bol 
there  is  little  or  none  with  browse.  One  of  the  chief  reasoci.'i  whj 
goul!!  are  receiving  so  niut'li  cnnRidexHtion  at  this  tittit*  is  Unit  they  arr 
pr»ctiadly  inexpensive  fet'ders,  antl  so  all  ilcnis  of  rxjiensp  miist  if 
figured  on  if  prtifit  is  to  result,  Pa^Ttu^ugl^  unlike  browse,  is  not 
aviiihible  all  the  year  through.  Therefore  in  prairie  locattonf^  feed- 
ing in  winter  is  a  necessity. 

PA8TUBIH0  WITH  OTHEIt  STOCK. 

So  far  as  tlie  goats  themivlves  are  concerned,  they  mny  be  kepi  ia 

the  pastures  where  thei*e  are  sheep,  cattle,  and  horses.    Their  prvjew* 

ig  in  no  way  obnoxious  to  any  of  these  auimalH.     A  few  of  them  in  ■ 

flock  of  ^leep  iire  a  prntm-tinn  aguinst  i\nf[s.     Itowi-ver.  il  is  mil  leal 

ifor  the  gouU  lluil  they  be  kept  in  ]Ni»tures  with  hoi'ses.     ThU  ii 
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?in]ly  impoiiiint  if  then*  iiiv  kills,  as  th«  horaes  have  a  liabit  nf 
tyfully  rtiH-Miig  .iiiy  atiiiiiiil  thai  is  iiut  largu  cjiouffh  to  defend  itself, 
ad  they  are  apt  ti>  t^lriko  tlie  kills. 

HUMBEIl  OF  GOATS  TO  AN  ACRE. 

^lestionp  ar?  frequently  Hoiked  wiili  roference  to  the  number  of 
floats  to  iiri  nrre.     The  nnniliHr  will  (h>peii<l,  first,  upon  the  olijw'l  in 
insturing  on  hnish  Innd,  whether  it  U  in  kill  the  brush  or  to  use  it  as 
pemiiinent  pasliire  for  the  gonl-s;  and,  second,  ujxm  the  ijunntity 
fLvd  ohtaiiitihle. 

MOHAIR. 


DESCRIPTION. 

The  word  "  uiolialr"  is  the  technical  and  comaicrcinl  numv  For  (he 
of  the  Angora  goal,  which  is  used  in  the  manufacttirc  of  fabrics, 
word  ronips  to  us,  through  t}ie  old  Freuf-h  "  mohcre,"  ftom  the 
ir  "  ninkliayyar,"  nwnniiig  goat's-Iiair  clolh. 
trhe  Seece  upon  the  goat  is  pitre  white,  is  exceedingly  lustrous,  and 
ITS  to  nil  average  length  of  10  inches  Annually.     It  hnnga  in  heaiiti- 
1  wavT  curls,  of  ringlets,  from  idl  i>flrts  of  the  b<jdy.  if  the  uniiual 
of  the  hesi  bi-eodiiig.    Tlic  average  amiuid  production  of  niohiiir 
about  1  pounds  a  hend.     Tlic  grade  of  the  goal  has  much  to  do 
til  the  weight  of  the  tiet'cc.     Tlif  lirst  ci-oss  of  an  Angora  luu-k  upon 
oomnioD  doe  giva^  but  a  smnll  amount  of  tnohiiir,  but  the  increase 
I  quantity  in  noticeable  as  tin-  cro»«.s  become  higher. 
Mr.  C  P.  Bailey  states  as  follows: 

Half-bi"<«d  iCi^tK  Bearfely  nhenr  pnnujrti  to  pay  tor  the  sh^nrin;;  Uitoe-foaMlifr- 
Kinitit  editar  I  to  li  iHtiindts  worth  16  (u  20  i;l-hIs;  ncviiiiL-ltEtittu-bm]  icnatt 
eni'  2  t(i  3  poiiDdft.  worUi  20  l<>  :fo  (<(>ntti:  n(iocii't)lxt«>ntha-1>rE>il  giuiln  ttlimr  S 
C  iHtiimlH,  wurtb  30  to  4U  ccuts. 

All  niohitir  has  a  hitter  petniliarly  ilH  uwii,  but  this  Is  nnirh  more 
rononnccd  in  .some  fleeces  limn  in  others,  '['hut  having  the  higher 
UEter,  other  qmilitics  bciiij^  ci[uiil,  amnnunds  the  (fetter  price.  A 
eece  of  low  hiMtc-r  iiulimtcs  a  goat  under  inlluencc  of  adverse  condi- 
ions — as  poor  bree<ling,  poor  feeding,  or  sickneiw.  'I'lie  uninformed 
fteti  c.tprc^  the  opinion  that  ihi^^  luster  is  due  to  oil  in  the  fleece,  but 
lis  Lk  erroneous.  Whatever  oil  there  niny  Ije  in  tnoliair  is  inside  the 
idividual  hali-s.  and  not  on  the  outside,  as  in  the  case  of  wool.  A 
ohair  flcec«'  may  be  washed,  then  wcounHl,  and  then  steamed,  dyed, 
nfl  worke<l  up  into  fabrics  after  rwiching  the  mills,  but  none  of  these 
(foces-sp-s  removes  miy  of  the  luster;  indeed,  all  of  t3iem  operate 
itnply  to  intensify  it. 
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The  properties  nf  thi^  filwr  which  render  it  deainible  are 
fiut-neis.  luster,  strength,  cliwticity,  mul  sjieciGc  gravity. 
an-  relatively  (ifwirahlc  in  about  the  ordei'  given.     Then-  k 
cultv  in  securing  length  and  ^ren^h,  but  thv  other  profMr 
come  by  the  nnwi   paiibUakiiif;  aire  by  brnHNjing.      Ilaviti)* 
strength,  iiikI  hister.  the  muiiuracttirer  WRnts  the  liU-r  as  fine) 
be  bi'ed.    T\w  letij^^h  uf  tlu;  rlip  Lt  iJie  quality  that  jfives  to  iniJai 
relatiTe  vahie.     Tlie  inaniifnrliircrs  desirp  a  long  RImt,  rwr 
strong.     While  then*  «re  it-*-?*  for  eoairse  grades  of  fzuoil  If 
price  is  not  so  good  as  for  the  liner  grades.     The  latter  are  tv9 
cipiilly  in  the  mandfaeriire  of  plii^ilie^  «nd  Ihe  counKTr  gnulrs  i^ 
gootlii,  coat  linings,  etc.    Xhc  c'ddiT  clinirttts  increiUH?  the  lii 
udd  to  the  weight. 

The  followint'  table,  which  i*^  cxtmpilcd  fi-oin  a  "  Report  nf  < 
nation  of  wooUj"  etc..  by  Dr.  "WilUiini  Mcilurtrie,  nml  pidtlii 
the  IHTiwirtnienl  of  Agriciillure  in  188fl.  gives  a  very  ii)t«n«tii 
pnrisrm  In-twin-u  Irnglh,  fineness,  strain,  and  (itretch  of 
comnictx;ial  gnidcs  of  wool : 

A  auRfMnwu  tf  mohair  and  voolfittn. 


DcMirlplkia. 

Length. 

PlncBCM.                         !llntii 

-*H 

1 

r 

CijuiiiiL'ii'lnl  iiti»)>|avimtcvoI 

ID 

mHMv 
tm. 
I.1H 

a.  IIS 

■mmKJU 
L9UB 

n.t3 

1M, 

nLU 

an. 
ta« 

It  will  be  observed  that  mohair  is  not  equal  to  wool  in  fine 
in  !«train  there  ii?  a  dilfe-rence  nnich  greater  than  would  tr 
by  the  larger  filjcr.     The  averafje  wool  filler  in  the.-**  tt-st.-* 
strain  of  11>8.7!>  grains,  while  the  arerage  mohair  fiber  stood  a] 
of  2i).').ll  gj-aias.     Thin  is  a  dilTerence  of  18G.32  (;niiii 
tlian  <lotiblv  the  »itrengt)i  of  wool.    It  is  to  thi«(  A-treii|;i  i 
the  gi-eat  ilurability  of  mohair  good«  is  ascribed.    In  streirfai 
ity  there  Ls  Imt  a  flight  dilfeivnce  betw4«n  mohair  nnd  wool. 
MnMiirtric  makes  the  jioiiit  in  di^otissing  wonl.s  tJial  the  intli^ 
fitx-r:'  may  l>e  variable  in  »iz(!,  u  condition  brought  about,  it 
posed,  by  sudden  changes  in  weather  or  feed,  or  by  ill  healtb. 

CONDITIONS  TNFUTENCINO  aUALITY. 


Feed  and  care  have  a  great  influence  upon  llie  weight  and 
of  tlie  fleece.     If  guaf-*  mi'  exijosed  to  sudden  ehangi^a  of  Wi 
effect  16  sliowu  in  the  llwuo. 
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ic  parts  of  the  CuitMl  Stales  where  the  climntc  is  dry  and 
(hI  is  (lUtiuctly  alluiliite  tlic  tmtiiral  yolk  disappears  from  the 
lir,  k-aviiiff  it  dry, 

P""'l  hiiiNh. 
ber    b« comes 
as    an    nnimni 
g    older.     The    best 

gtVIVH     lIpOD    gouts 

lie   best    blood,    nnri 

ig   tixne   timt    u|ioii 

yearling    wethers, 

Hoes,  in  the  order 
d,  is  preferroU. 
e  bent  libi^r  is  usu- 
very  nirly.  or, 
r,  ill  riiiglvts,  but 
lunky.    It  loses   its 

and  tifrnnie^  thin- 
I  coarser,  and 
^t«r  as  the  animal 
B  older. 


JHT    AND    LENGTH 
OF  FLEECE. 

i    weiplit    of    the 

is  always  a  sul>- 
if  im|uiry,  and  is  a 
til  qiiestiou  to  an- 
becaiise  of  the  f-nn- 
Ijg    cii-cutiialaiKt"- — 

B8  climate,  feetl. 
and  »(»OYc  nil.  the 
e  of  Angora  biood 
c  animal.  At  the 
it  limi>  the  iiveriigi' 
it  of  ihe  Qlhuv  ill 
nitud  Stales  is  from 
5   |H>iinJs   and    the 

1  about  S  itidii-s. 
:  arc,  of  course,  jn- 
b1  goats  of  higlk 
mg  that  vill  shear 

2  poundH  and  carry 
■e  12  to  18  irich(>K  long.     In  tin'  wtihIhtii  part  of  the  couQtrVi 

xliearing  is  don«  twice  a  year.  th<?  fibtr  is.  sliortijr. 


Jlk 
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SHEARING. 

In   Texn^,  New  Mexico,  Arizona,  and  fiDmciimes  in  Califnniii) 
sliiMiriiig  is  doiii'  twici*  a  year — iu  llu'  luontltB  of  March  or  Ai'ril  »i4| 
in  Scplpinbcr  or  Oct<iber,    Tlie  reaMni"  are  iliat,  i>wing  la  ilie  w»nnl 
clininU*,  the  IIihvp  will  nf«-n  »1it>i)  in  llic  f:i1I  if  iicil  rlipppil.    Ttici^i 
inslaiirps  in  iht'M?  loriiHlips  nrlipni  piiils  citrrv  tlirir  n<H>r*>  llirnuf 
year,  hut  .ill  breeders,  exrept  in  some  purts  of  Califnmin,  n-pni 
prnclirr  of  shearing  twice  a  year.     In  othvr  purls  of  the  r-niiiUjTl 
tilieiiriiif;  is  iIdiu-  Lmi(  micxt  ti  year,  anil  tlint  in  the  montttri  of  Man^  «r] 
April.    The  rule  for  shearing  time  <Ioo.«  not  depend  no  riiueh  ■ 
caK'ndiir  as  ii[)on  the  condition  of  the*  lleei'e.     It  should  not  I" 
until  (lip  lilierheginKtoshod,  ae  I  hen  the  oil  n'ill  tK>}5iii  Ki  p>  Inrlc  intaj 
ihc  body  of  the  iininifll,  the  moliuir  thus  Insing  \ts  life  and  Inciter. 

As  to  the  relative  rabies  of  the  semiannual  and  anniinl  ni<<Ti>NtIienJ 
does  not  sei>ni  to  Ije  niiioh  UilTereni'e  uf  opinion.    The  M'niinnniul : 
is  shorter  and  therefore  ler^s  desirahlc  for  fiihricnlinj;.  tintl  thr  [iri<*l 
not  so  high  ns  for  thnl  of  the  nitunal  fleece.    It  is  p'nerally  b£ 
that  the  two  slienrinirs  eomhined  weigh  ii  little  mow  than  the  niinB 
tihearing,  but  prohahly  the  inorviuio  doe^  nul   nvern^i'  mon<  lliin  n 
quarter  of  Ji  pound.     However,  some  who  Imve  pmclieml  it  n>(»attr 
that  the  ptin  is  not  iNjimt  tt»  the  roKl  of  the  ^-eond  tiliraring,  and  llni  I 
lilienriii^F  twice  u  year  is  done  from  iiece^sKity  rutbrr  than  fruiii  iLi, 
standpoint  of  protit. 

Il  is  well  lo  bear  in  inin<!  that  the  mohair  iu«niifncturi'n'  (>rr(T| 
loiy;  hflir,  above  C  inches  and  that  they  have  not  yet  been  Mf  "j 
scenre  all  this  Maple  they  nev<I. 

Tliv   use  of  shoHrln;^  inachinei^,  larjiely   employed    anions;  aUkp] 
raiserK,  i.s  r<Hning  more  and  more  into  j2^Mii>ral  use  amnri};  jcfont  rais 
The  machine.s  are  more  rapid  than  hand  work,  and  (he  residl» 
more  satisfactory.     The  eiitliu":  of    the  »kin   l»  easily  avi 
reasonably  carefuJ  Imiid's.  while  it  itxpiire^  extreme  care  uu..  .- 
shears  to  prevent  cutting. 

Of  I'oiii'se  the  goat  raiser  will  rounder  the  relative  eosi  of  slwirilifl 
with  jiiaeliines  jiud  by  band  before  tic  will  pun-Jiasu  a  maeJuiir.  TWi 
decision  will  probably  depend  npon  tlie  number  of  goals.  The  ml] 
of  tiheariiig  is  about  4  cents  □  head  in  the  South  and  from  7  to  m 
cents  in  the  Xorth.  In  the  Southwest  there  are  Mcxieati^it  whw  fetj 
low  the  ])i-ofe3sioit  of  shearing  sheeji  and  goutH:  these  iiHually 
2  cents  a  head,  with  (heir  bnanl.  Many  of  them  will  shmr  85  or! 
a  day,  the  average  of  all  being  nbout  Ot).  Any  man  who  ean 
sheep  can  shear  goats.  If  sheuring  is  done  by  liamt,  a  sliort-t 
shear  *i]H>ii]d  l»e  used  in  oixler  to  avoid  cnltinp  ihe  hair  iwirp, 
oliier  objection  to  hand  sliearing  is  that  titere  is  often  double  cul 
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of  the  liair.    'Flic  resiilt  is  a.  sliorteninfr  of  the  fiber  and  an  increased 
uuouut  uf  aoHugo. 

Goats*  lire  noi  su  gpnilc  hi  tlu*  hancU  of  tin*  slu'iinir  as  kIiwiji,  mid 
many  men.  eKi>eciiiily  lipginnt?rs  in  the  industry,  urp  niixioii';  to  know 
huw  best  to  lmiidl«  tlicni  during  llie  oporation  of  slioiiring. 
I  Tin'  Inti"  F.  W.  Lndlow.  of  Lake  Valley,  N.  Mex..  devised  n  j-Iiear- 
Uifs  luhle  wliich  lias  proved  to  Ix*  of  ^peat  servit-c.  I(  isn  i-ol]u])siblo 
kroii^li,  or  combinat ivMi  table  und  Iroiijvb. 

3Cr.  LiidloTT^  descriptitiQ  of  thU  ttible  h  frireu  heren-itli: 

^Tbe  tnhle  l«  kIoijiIc  Hi  eotiBlrurtloii ,     It  Is  iihoiii  'J^  lat-lii's  lilgli.  J  feoi   1(1 

li>n£.  iiiul  Si  lavhtx  widv.    TLi-  li>|i  b  «>uit)u»c<l  of  two  O-lntli  tiMon,  wlilch 

bint:«<l  to  tta<-  .t-lncti  (-(•iii<Ti>1ortv     On  il)i>  UiVfw  t>ii)i*  nf  tl^'w  movalitv  ttajm 

i  a  tiarrun-  jilw-"**  *^  IjicIjm  toiip!,  wlilPb  calcbcs  wi  llse  rrnmownri!  of  tlio  ti>hl<t 


Flo.  T — ComblnntluD  Jilieartiic  Imnnh  nnd  (Hbr^. 

ll)>>  Kliira  iin>  liriwl  nnd  IioMh  iL^ni  fKatluaary.    Wtien  lliw  Klden  nr«  v\th 
^ted.  tW  tO|i  of  Uii;  tutilL-  funtit<  a  LtuukIi  3  iiivbi-n  wide  nl  tlic  bvttooi  ui»d  [>0»- 
ly  a  foot  irkle  al  tbe  top.     Into  this  ironch  tbr  Koal  to  t<e  olinni  l»  tbnmi) 
lip.     \  nuinll  Hlrn|i,  wtii<-b  Iianp:  fmtii  ili"  end  of  on*-  uf  Uk>  Hidi*i>.  i*  nut 
Ibn  Ktmt'H  iMvIc  iiimJ  ftiHlriiill  In  tbi-  i>Tlii-r  ddc.     Tbc  );<xil'>*  t»iid  la  baiiifbis 
tbi'  Litil  of  tbi>  lublp  iiud  |Im>  ir.\ta\>  |<rt'V4.'iili>  II  i;i.*tlhic  rn'!-.     The  lii>ll)  iiml 
»re  Ilten  )ibi<rii.    'I'lie  ieits  nt  ihe  jK.flt  nr<r  Uion  tii'il  mp'tluT,  iho  Ktni|i 
Bvcil  fnitu  ibf  iiwk.  iiud  tin-  flidc«  uf  iIip  tiiblf  dri)i>i>t>d.  w>  Unit  nm-  turn  a 
ae  siirfnco  oii  nbloti  tn  obwir  tLc  resi  of  tLe  niiluml.     An  iiiilnibml  uuiii  cau 
100  tmatf  iL  day  wltb  n  sbvarliiK  umcliiiiv  aiitl  micb  u  tnblr. 


SUESDTNG. 

JThflrp  are  n  few  brwdei^  who  niaiiitnin  that  purebred  Augoras 
imild   not  shed  (heir  tieeces  uoder  natural  conditions;   there  are 

12T 


otlioni  whu  claim  tlint  they  n-ould  shed  bieouiolly;  others  niamUm 
that  the  matter  of  ^Uoddiiip  aud  nuiinhMldiiif:  is  a  iiue^itui  of  hxi 
and  ciiiv,  and  still  otlicrs  i*Iiuni  tlml  il  h  jx'pfwlly  nwliiral  fnr  l}>« 
Angorn  to  drop  his  Scmv  lumnatly. 

As  B  nilo,  Angora  gniits,  lilip  sht*ep,  shed  Ihcir  fle^ves  nm 
soon  lis  the  witriii  spring  ivcntlier  sets  in.     In  thu  Suullitfrri  -^ 
is  found  that  they  will  shed  twice  n  year,  and  it  is  for  this  ntmt. 
that  seminnniinl  f^henrini;  i:<i  practiced. 

CARE  or  FLEECES. 

It  may  not  be  known  lo  goat  brHiHli*i*!i  genernlty  that  the  uhjertita 
toiniy  foreign  fibers  tn  riiiiliair  is  the  .same  »s  that  which  hnhh  agaio<4 
keuip.  namely,  Lhey  will  not  lake  the  mohair  dyes.  Tlierefon-,  if 
every  particle  of  such  foreign  Htibetaiic?  i^  not  removed  before  goin^ 
into  the  fabric,  it  shows  in  «  prominent  and  unph-asnut  muniier  wltffl 
till*  artich'  is  dyed,  iind  neeeKsnriiy  clieH[M>ns  il  if  it  can  not  be  Imrlnl 
out  For  thhi  reastin  mention  is  made  here  of  the  practice,  quite  ^■ 
eral  iti  this  country,  nf  tying  fleeo*s  with  Iwine.  Tn  removing  lW» 
twine  lit  the  mills  it  i.s  itlmo^l  impo^ble  to  prevent  portion^^  nf  it 
from  adhering  to  the  fleece,  and  it  miiHt  he  removed  so  far  a»  possltit 
by  the  most  paint^tnktng  care.  Fleeces  from  Turkey  and  C^p* 
Colony  are  not  tied,  but  winiidy  rolled  up  inside  out,  iind  this-  is  tfcf 
ronditiou  in  which  the  niilLs  desire  to  receive  them. 

Few  goat  breedei-s  wash  their  gouts  liefore  sliuiiring.  anil  if  tlw  ini- 
maU  have  betn  well  cared  for  thiriiig  the  winter  uihI  eiirly  spritif 
washing  is  not  necessary.  The  mohair  manufnctiirertt  will  not  \»f 
an  much  for  dirty  fleeces,  nnd  the  breeder  will  Find  it  to  hiii  aJvantifi 
to  shi[i  bis  liiohatr  in  as  cleiin  »  condition  as  pissiblc. 

Coloreil  fteeres,  tag  locks,  mohnir  that  is  clotted,  and  that  whieliii 
kempy  and  dirty  should  he  piicketl  separately. 

.Vs  kid  hair  is  usually  the  rnicst,  it  sliould  be  packed  by  itself;  ibf 
doc  hair  and  that  from  tlic  wctheni,  if  the  hair  is  of  about  the  stiw 
quality,  may  be  packed  together,  acid  should  be  separated 
conrser  fleeces.  The  difl'ercnce  hi  price  obtained  for  hair  that  has 
this  small  attempt  at  sorting  will  he  considerable  and  well  wortli 
effort. 

The  uperntion  of  .shearing  should  be  done  in  a  building  free  (ten 
f4raw  and  dirt,  whicli  might,  adhere  to  the  fli-eon  after  it  drops  fuM 
the  goat.  The  fleece  i^hoidd  then  1>e  rolled  up  Inside  out  and  packid 
in  tlie  sack  without  being  tied  in  any  way. 

TIiQ  very  short  hair,  mane,  kemp.  and  the  hair  that  has  b«vg 
twice  in  shearing  are.  together,  called  *"  noils.''  and  this  must 
coml)ed  out  before  the  mohair  can  be  spun.     The  noUage  in  T 
13T 
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lohair  is  only  15  to  20  per  cent,    ft)  our  domestic  product  it  runs 
faigli  as  40  per  cent.    Koi]»  are  worth  from  20  to  25  cents  a  pound. 

KEMP  IN    MOHAIR. 

Beside*  che  moliiiir  there  j^rows  upon   the  Angora  gout  coanw, 
ilky  whiU'-.  stiff,  strnight   linir,  vaiyirig  in  U^nglh  from  half  nn 
ich  to  4  inrhes.  twhniciilly  kmiwn  us  '■  kenip."     II  is  generally  he- 
aved ibal  keiup  is  a  relic  of  the  rummoii  goat  blooci  in  the  .Vngora, 
it  is  a  matter  of  history  that  ihe  vVngora  flocks  of  the  United 
tatps,  a«  well  lis  those  of  Asia  Minor  nnrl  South  Africa,  have  boon 
;ly   ioereasod  by  crossing  upon  does  of  common  blood,     ITxis 
funaent  seems  plausible  for  two  reasons:  First,  there  Ls  a  certainty 
it  there  are  no  ^Vngoras  now  in  existence  which  iire  absolutely  pure- 
sd,  on  Hceount   of  cro^^inp;  witli  conniion    Kurd  gouts  practiced 
iny  ycai-s  ago  by  Turkish  brecdci-s;  second,  it  is  noticcnhlc  in  build- 
up a  flock  by  crossing  upon  common  goats  that  the  kcmp  gradu- 
ly  growy  less  with  each  succeeding  n-o^.     That  point  has  not  y«t 
reached,  however,  where  it  can  be.  said  that  a  strain  has  been 
Produced  which  has  no  kemp  whatever,  although  a  few  breeders  in 
lis  country  and  in  South  Africa  appear  to  have  very  nearly  reached 
Mt  desirable  result.     This  is  the  principal  end  to  wliich  breeders 
lould  lend  their  best  efforts  at  this  time. 
The  i-euiM>n  why  kemp  h  objectionable  is  that  it  will  not  take  Ihe 
^cs  used  for  mohair;  the  only  elFect  of  (he  dyes  in  i^lii^htly  to  dls- 
lor  Ihe  kemp.     There  are  dyew.  it  is  true,  which  act  upon  kemp, 
it  they  have  uu  eiTiH-t  upon  nioliair:  and  the  hesl  efforts  put  forth 
ive  not  yet  resulLeil  in  a  mixture  of  dye.s  thai  will  act  satisfactorily 
ipon  Ixith  mohiiir  and  Icemp  at  the  same  time.    - 
Kemp  apfK-ai^  in  its  worst  phase  in  plushen,  where  evcjy  intlividnal 
lir  shows  prominently.    Its  presence  here  is  much  more  pronounced 
len  when  in  the  fleece,  where  it  is  nearly  of  the  same  color  as  lh« 
loliair.     It  is  therefore  of  great  impnrlnnee  that  this  objectionable 
ibstance  should  be  removed  from  the  fleeces.     If  any  kemp  should 
cape  the  eye  and  lie  woven  into  the  plush  fabric  it  would  not  be  dis* 
)vered  until  the  fabric  came  from  the  dye,  for  it  must  lie  remembered 
it  mohair  plushes  are  woven  "  in  the  white,*'  and  afterwards  (per- 
haps several  nuinths  or  a  year)  are  dyed  according  to  instructions  to 
orders.    Kemp,  at  this  stage  of  Ihe  process,  becomes  an  esix-nsirc 
^position,  for  .<ikiltful  hamis  nm^t  hurl  out  rvery  (liter  of  it  as  well 
IS  ever)'  other  bit  of  foreign  s-ulwtaiieo.     Tn  the  cheaper  plushes,  such 
are  largely  used  in  street  cnrs,  there  is  a  considerable  quantity  of 
ip.    Much  of  (his  material  may  also  be  used  without  detriment  in. 
le  manufacture  of  rugs. 
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Tlie  problem  of  Uie  mobair  manufnciurcr  is  the  sftmo  ae  Uial  of  tl* 
mohair  (jrower — how  to  got  rid  of  kcmp;  and  Ihc  burden  of  hi*  sif^h- 
t«lioJiw  iH  lo  devise  some  sort  of  laachiiiory  tbal  will  do  iIm?  voA 
perfectly.  Ainei'icuii  injtunuUy  has  so  far  failed  lo  iovi^ui  sut-h  i 
maciiiiHv  and  so  the  iiiuntifacturer  Gnds  it  necessary  to  call  upao  the 
brei-dcr  lo  proiJiice  mohair  wilhoiit  kemp. 

But  llif  fuel  rfuiains  tliul  Ihe  mills  tiiual  get  rid  of  kviup  tti  fciut 
way,  and  ihe  device  which  they  use  for  the  puri>ose  is  a  inadiiw 
whidi  wniijw  it  out;  biil  nhilo  iht'  «»mb  is  n'liiovinff  the  kf mp  it 
removes  at  tho  same  time  every  iiiohuir  (iIkm'  of  m(iiHl  k>ti^th  nitli  ilie 
kemp.  lliis  means  that  if  the  mohair  gi>in^  inlii  this  comli  tiat^  knaf 
S  inches  long,  all  mohair  filters  up  to  'S  inches  in  length  niiisi  pi  twl 
with  it.  The  ivsiiH  in  heavy  loss.  TriiL%  there  is  a  iiw  for  thUmtt- 
ture  of  kciup  and  dioil  muhair,  us  hon-tofum  stated,  in  llu'>  nmaiifkc- 
tuiv  of  cheap  (?>ihIs,  such  «s  horse  blankets  and  fUlio^  for  tarpdf, 
and  alM)  for  sltifling  isitddleR. 

DUEABtUTT. 

'Plie  durability  of  mohair  and  mohair  manufactures  U  well  kiiowg 
to  tliose  who  ure  familiar  with  iheir  use.  Slntenii*ntii  which  to  hoom 
may  seem  incredible  aix>  un  ix>cord.  but  there  is  no  ^ikmI  reason  to 
doubt  their  acctinicy.  Ladies  who  have  worn  niohair  i-repatt!  loJ 
briilinntineit  aru  all  awniv  uf  the  woiulerful  ihirahility  itf  this  fiber. 

Stran^t'  ns  it  may  u]»[)eAr  u|hui  iiist  (hr>ug)it.  it  in  the  tlumbilitr  'ti 
mohair  dress  goods  that  Iiuk  prevented  their  more  c^MehMJVf  it^-  iiere- 
tofore.  The  fir.st  cost  being  somewhat  high,  they  have  not  gencntUr 
been  worn  hy  people  cif  limited  means  wbo«e  principal  aim  is  dunbd* 
ity  in  the  pua-liaM*  of  cinlhiiig.  They  have  been  subject  to  tbeeapriaa 
of  fashion,  being"  all  the  style  "one  year  and '"out  of  xtyle  "  (he  iwut 
Tliis  has  naturally  re^tricled  their  ui^e  largely  to  that  dass  of  \nv^ 
who  could  atToixl  to  discard  them  Irefore  wearing  iheni  out. 

Kven  though  the  first  co^t  of  theac  goods  may  be  high,  their  m 
would  pnwe  economical  for  that  class  of  people  who  tUv'n 
quality  and  good  aji|>earance  without  afTeeling  Uie  highrst  il. 
fasihion.  Tliey  will  preserve  their  color  to  the  last  and  ibe  luster  wiil 
never  dUappear. 

FBICES. 

Mohair  prices  have  a  wide  range  and  are  inOuenced  lu  .'^ome  extent , 
by  prevailing  fashions.    The  demand  for  mohair  of  good  <|ualitT  litfj 
been  steady  Htid  constant  during  Ihe  past  few  years,  and  so  nanj 
staple  articles  are  now  ninnufactured  from  it  that   llttYv^  of  fffti\ 
quality,  cleau,  and  uniform  in  length,  find  a  ready  »le.     Silohatr  itiM 
is  dirty,  kempy,  and  short  will  bring  as  low  as  7  cents  a  jMund.    Uiff- 
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year  {1905)  fancy  pri(s^-  liHre  Ixwn  piiul  for  mohair  over 

itidies  in  length  b,v  tiiniiufui-lnivi'^  of  s[it!(>iiilti(*.s  such  hs  wi, 
flowers,  hair  netis  etc.     The  avevage  prii;e  of  niohnir  of  one  yoar'i 
growlh  for  11)04  ami  1005  was  M  ri-nls  it  punnd. 

The  following  instjiiicfa  iiiv  givi-n  of  rriniirkiible  mohair  yichls  an 
prices:  Among  the  Angoni  gout;*  exhibited  at  Ihi;  Liiiii-siunj)  Tnivhu 
ExiioHilion  in  October,  I'.tOl,  wvre  two  goats  which,  bccaiitw  of  tti< 
hing  flet^cps  tliiit  they  cnrrieil,  nltmetecl   more  atlontiou   than  any 
otlwrs  of  Uk'  pri?*  wiiitiers.     One  of  ihest*  whs  h  dot-  owntn!  by  Mi-s. 
M.  Artner.  of  NVw  Alpxiro;  thf  other.  Kingston  I^iti,  wag  the  pi-opert 
of  Totu  WriigwotKl,  niso  of  >iew  Mexico. 

ilrs,  Amier's  doe  slieared  H  pounds.     The  length  of  Ibe  staple  i 
not  stated,  bnt  the  longest  of  it  wus  about  18  inches.    The  niobair 
wns  sent  to  a  pureliaser  in  New  York  City  who  fixes  liiis  own  price 
upon  long  niohuir.     IIo  buys  all  he  can  Hml  in  thiK  country  an 
imports  largely  besides.     He  uses  the  hair  in  the  iiuinnfnciuiv  of  vurl 
ous  things.  «iK-h  as  wigs,  switches,  nets,  ornaments,  (lowerSj  etc     Tl: 
following  was  h\s  payuicnt  tg  Mrs.  Arnicr: 

2  poutitls.  :il  $5 , tlO 

7  iwiiiinu.  lit  $+.,..__ , —.—  as 

5  lK>iliii1t>.  tit  ?l ...^^... , . „ 5 

Tutiil _ 43 

Mr.  Wedgwood's  buck  shean^l  Hi  pounds.  Ten  poiind.*;  of  this  h 
sold  to  tlie  gentlejnan  aliiesidy  referred  1"  at  "$'<  a  pound.  The  owner 
says  he  gave  away  ringlets  from  the  bufk  at  St.  I>onis  to  the  amount 
of  2  pomids  at  least.     Most  of  the  fleece  was  over  20  inches  long. 

In  thi.-<  eontieelion  it  is  interesting:  to  note  that  a  considonibU'  niun-1 
bcr  of  pei-suns  in  various  parts  of  (he  country  have  sold  whoteverj 
very  long  mohair  they  raised  for  very  high  jiriwif — all  of  it  to  oiw 
man.     For  in^^lanre.  AVJIIiiun   Riddell  &  Soin^,  of  Oregon,  sold  '21 
pounds  for  $4:i,  as  follows: 

3  IMiiiiwli*.  Ill  ?;i  JO.  W 

5i«iiiinK  lit  ?:;.-.. -...., lOiOO 

15  iwiinUs.  Hi  $1.50 . 22. 50 

2  iMiindH,  nt  ^>  routv  <vra«M).^ ,  .BO 

Tutnl 42.00 

The  NortheiTi  Angora  Goat  and  hive  Stork  Company,  of  .Montana) 
recently  received  from  the  dealer  in  long  mohair  $6.50  a  pound  f' 
42  pounds,  a  total  of  ¥'i73.  This  is  the  highcRt  price  on  record  and 
indicates  that  tlie  mohair  wn^  r^iuark&bly  long  and  fine. 

It  seems  that  there  would  tie  n  limited  demand  for  moliair  for  th 
purposes  for  which  tliiv  very  long  staple  is  uwd.     So  long  as  Ihetv  is,I 
a  demand  for  a  particular  fjuality  of  mohair  at  such  great  prices  tha 
breeders  will  be  wise  if  they  endeavor  to  supply  iL 
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The  first  striking  fcntitiv  of  mohair  mniiii fucturcs  'm  their  greal 
beuuty.  The  liister  of  iho  hair,  which  is  so  pronoiiiH-eil  cwii  whik-  if 
^ows  upon  the  goat.  reinAiu^  in  the  intinufactured  goodt,  an<l  tm 
iinioiinl  iif  washing  aih)  no  t-haracttfr  of  rive  will  nuiitivi*  ii.  I(  niiU 
thi?  ilyeK  to  shtiw  tlieir  colors  iiHitv  effectively  and  iiiiparU  tn  Ui* 
goods  the  pleasing  ]>ro{>ei1y  of  clmngiiig  •ilmdfs  in  shifting  lijdiK 
which  is  II  ffiil  lire  ([iiili-  i-hiinicli'ristic  of  silk  goods. 

A  second  featniv  of  iinpitrlanri'.  is  (h»t  the  dyws  are  usually  fast, 
and  liowever  much  sucli  goods  nmy  bt-  exposed  to  the  elciueni,s  ilicj 
wiJI  not  fade.  In  the  be^-t  mills  fugiti\-c  dyes  are  not  useii  oic^'pt 
wliLTi  an  or<loi-  is  reivived  to  niiilcli  a  miiple  u'liich  hus  btvn  treali^ 
nith  Kudi  dyes;  for  a  fugitive  dye  ean  not  he  malohed  hy  n  fn»t  (ine, 
nor  can  a  fast  dye  serve  fur  ti  fugitive  one. 

The  durability  of  mohair  g<M)ds  has  \kvu  il'iscit^ietl  in  conneclioD 
n-Ilh  the  durnbility  of  the  fiber  cuiiiimsing  them.  It  is  a  cfaaracler- 
istie  that  ought  to  make  Uieir  use  ec-onomical  in  nmny  ways.  Tlii» 
shotUd  be  the  case  especially  with  dress  goods  and  other  weariag 
apparel. 

Mohair  manufactures  already  have  a  rery  extenKJve  uae,  hut  lliec 
appear  in  the  stores  under  so  many  trade  names  that  only  a  feir  jwd- 
ple,  comparatively,  know  that  tliey  aiv  the  prothjct  of  the  Augon 
fleece.  These  manufactures  are  fx>  viiried  and  the  fiWr  adaptetl  to  » 
many  things  which  are  Dovr  made  of  wool  vr  cotton  tliat  nu  nttnD|il 
will  be  made  here  to  give  a  complete  list  of  them,  but  a  recitoJ  of  ftmit 
of  the  principal  uses  of  mohair  goo<I«  will  be  made  in  onler  that  it 
may  l>p<*nnie  gt'iierttlly  known  bow  i-xliMislve  is  llieir  use  at  the  prespnt 
time,  and  scmie  idea  formed  of  ihe  potsibility  of  ext«nding  the  use  of 
mohair  to  other  lines  of  nianufteture. 

Uy  far  Ihe  most  inijMirtant  product  of  mohair  manufacture  is 
plu.slies.  It  in  a  fact  not  generally  known  thai  practically  ull  of  tiie 
plushes  used  in  raih-oad  passc^ngcr  ears  are  made  of  roolmir:  90  alA 
are  the  plushes  used  in  street  cars.  ■ 

Besides  the  car  plushes,  which  are  usually  plain.  I«rg<e  quantitiM 
of  frieze  and  crush  plushes  are  used  in  upholstering  furniture.  Tlir 
designs  for  the  frieze  plushes  are  limited  only  by  the  iiigt>nuilv  of 
man.  The  skill  of  the  fabricator  is  so  well  developed  that  the 
threads  forming  the  designa  are  in  loops  and  of  different  color,  yet 
the  whole  is  woven  at  one  time  "  in  the  white"  and  afU'rw.ir«b  oil- 
ored  in  the  siinie  dye.     The  crush  pluses  are  vei-y  handsiuiu',  .sIidw- 

^^^ing  to  best  advantage  the  effects  of  var>ing  lights  U|H«n  bolitl  oolort. 

^^HH^  kind  is  largely  iitilii!:e<l  in  upholstering  armchairs,  but   finds 

^^^^^^uae  also  in  other  kind:j  of  furniture. 
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:ne  carriige  nAte&y  couch  covers,  sofa-pillow  coverg,  and  rugs  are 
stlnf^iisliod  l>y  llieir  high  jjile  and  rich  cohering.  The  pile  u|>on 
tliu  carriuge  riibi»  uml  sofa-pillow  trorei'is  is  ahoul  hulf  uii  inch  liigh. 
The  i-obe^  sometimes  hnve  the  pile  on  one  side  only,  but  niuny  nr« 
mndc  with  the  pile  on  both  sides.  The  tfvhiring  is  most  exquisite, 
tis  is  true  of  (he  siifii-pillow  rovers  nnd  couch  eovere.  These  cohtrs 
are  printed  on  by  hwnd  after  the  pieces  are  woven,  nnd  ai-e  rendered 
irdt'lible  by  long  steaming,  TJugs  necessarily  i-equire  more  modest 
coloring,  but  all  tlie  richness  of  subdued  colors  aud  luster  remain  to 
make  them  a  distinctly  beautiful  as  well  ns  i^seful  ornament.  These 
goods  cnn  hiirdly  fsiil  to  nitrart  attention  nnd  ndvunce  in  favor. 

Most  of  the  .so-called  astrakhan  iic»w  in  use  is  luade  of  niohuir.  It 
has  all  the  beauty  of  the  real  itrticle,  is  much  more  durable,  and  will 
never  ehnngi*  \is  shade  in  sunliglit  or  air. 

It  would  be  very  difiirult  lo  enumerate  the  many  ways  thai  mohair 
might  l>e  used  in  niHnufacture.s.  Resides  plushes,  which  form  tlid 
principal  item,  there  may  be  mentioned  dress  good-*  of  various 
designs,  coats  and  coat  linings,  table  Corel's,  etc.,  vrhtcb  are  nlready 
on  the  market  There  is  a  growing  demand  for  it  in  cotttin-svwl  oil 
manufacture  as  press  cloths,  because  it  stand:;  the  strain  of  prcN-ing 
piirticularly  well.  .V  suggestion  has  rceeuily  Ix'en  made  Ihai  niohab 
<TOidd  be  mnnulacturecl  into  tent  nnd  Knilcloth  and  rain  coats,  having 
ns  lis  (|ii:iliiicatioriK  dnralulity.  lighlnass  in  weight,  nnd  ininiuiiily 
from  molding.  Mohair  cloth  will  not  only  turn  water,  but  will  hold 
■water  like  a  skin  if  the  water  is  not  beaten  through  it.  Tent  and  sail 
cloths  would  necessarily  lie  heavier  and  be  even  more  effective  in 
turning  wnter.  It  is  argued  that  the  extra  cost  <»f  this  kind  of  cloth 
for  the**  purpoc*es  is  more  than  compensated  for  in  the  matter  of 
durability  and  lightness  of  weight. 

MARKETS.  FACTORIES.    IlffPORTS.  ETC. 

There  is  a  gocNl  market  for  all  llie  mohair  of  the  bc-sl  quality  that 
can  be  produced  in  thi.s  countn*.  The  demand  for  the  best  grade  of 
mohair  is  far  greater  thiin  the  supply,  as  is  .shown  by  the  fact  that 
four  of  the  leading  mills  purchased  over  a  million  pounds  of  im- 
ported mohair  in  1907.  There  are  more  than  a  sufiicient  number 
of  fjn-tories  in  this  country  to  nmnufuctuiv  the  pnHliict.  These 
are  till  in  the  Kant,  and  tin-  principal  markcl^  for  nmhiiir  itre  New 
York  nnd  lioston.  Tim  marketing  cunlvr  of  tJie  wt>rld  is  BrndfonI, 
England,  wbei-c  practically  all  the  product  of  Cape  of  Good  Hope 
and  Turkey  is  sold. 

Sonic  of  the  prmhicers  in  the  Northwest  soil  lo  commission  men  in 
Portland,  while  olher.s  wll  in  San  .lose,  Cul.  .V  large  lunouiit  uf 
mohiiir  used  by  the  mills  is  purchased  direct  from  the  pmduoers. 


The  proprietors  of  ouu  of  tlie  leadiof;  uiills  staled  rttt-uUy  tliut  iu 
litOT  thry  purchajscd   nbotit  i'O  pj-r  ceni   of  their  dotiK'^tiir  ;■■ 
frwii  llir.  producers.     Two  ollior  K*ii(liiig  ttiill  firms  stnlcd  lli:i^_  ■., 
piircliaKod,  itsi>cciivc]y,  nlxtut  SO  antt  30  jwr  cent  direct  from  tbe  pro- 
dncers. 

Tito  following  table  gives  the  qunnlitT  of  (ImiiHstic  and  itU| 
molgair  used  l\v  five  lending  niillti  in  tbe  United  States  in  1907: 

QHantilv  uf  tfaiNfsfJv  unit  fnrrion  mohair  uwd  in  the  Vttthi  Statfa  bw  Imllat 

milU  in  tOtn. 
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As  shovti)  by  tbe  follorring  Inble,  nn  enoniious  <|iinnt)ty  of 
is  imported  niiiiiially  fmiii  Turkey  iiud  South  Afrini  iuto  tlir  Cmt 
Kin<r<loin.  frotn  which  (-cnli'i-  of  the  mohair  trade  Ocrmnny.  Fran 
llolliiiid,  Iti'Jgioin,  and  our  own  coimlr}*  nre  piircliiUicrji. 

/niiioi-(«  uf  Htoliair  into  (Ac  VHlirtt  Kluffttom  from   ttritiah  South  Africa 

Turkrv.  liiOl  to  1007. 
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Judging  from  tbo  oSlniil  figures  of  tbe  United  Ringdoru, 
Turki>di  itiuhair  briiig!^  a  slightly  higher  price  than  the  Soitlh  Afric 
huir.     Tills  !itntc merit    is  (rorrobonitcd   liy    Mr.  8.  B.    Ilollings 
Kiithorily  on  the  muhair  trade  of  the  world.     From  lUOl  to  t'.NI.'i 
diffcrciK-e  in  price  )x>r  |H>iiiid  was  n  little  U>^  than  2  ivnts,  in  fnvorj 
the  Turliisli  hair. 

Tlie  tariff  act  approvpil  .luly  'J4,  IRflT,  places  n  duty  of  li  cert 
pound  upon  mohair  ii]i]>orte<l  into  ibe  United  States.     Mohair  dl 
for  birttons*  is  taxofl  10  jx-r  t-cnt  ad  valorem.     The  duty  on  di 
and  finished  goutslcitiH  is  20  [K-r  txM  h<I  viilon-m:  on  vkin.s  for 

(.TO.  tanned  but  nnnni>hc<l.  10  jjer  rent  nd  vnloivm.     'ITiese  mtpsi 
Fvtibjcct  to  incrcai«  under  ecrtain  coixlilious  of  ^'hipments. 
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TH£  MEAT. 

;ow  is  a  (iwiclwi  pwjtidire  npainst  the  use  of  gout's  meat  amoDj; 
people  who  are  igimrnnt  of  its  qualitii's.  TIio  flosli  of  the  Angora  is 
fXcifdiniilT  niitritiuiis  ami  palatable.  The  flesh  of  tlie  kids  is  con- 
sitleivil  very  fine.  Breeflers  who  pastiii'c  tlieir  (^oais  upon  grass  as 
well  as  upon  browse,  ant!  then  fatten  them  with  grain,  produce  a 
iueat  s»i  nearly  like  tlie  I»es1.  Iamb  that  it  riHuiires  an  expert  U>  detect 
the  difference.  These  people  u=e  tlio  term  ''An^jora  mutton."  In 
uther  instating  wlivre  ^)Hti!  ait!  fattened  by  tirawi^e  alone,  there  is  a 
deciiloil  g:nni>  nfi\-i)r  inipnrted  In  (lie  meat,  mid  under  lhe.se  condi- 
tions it  is  rallwl  ".\iigoni  veiiLsoii." 

In  (_'ape  Colony  it  is  saitl  that  the  old  does  are  Hlaughteretl  lo  fur- 
nish meal  for  farm  tiiirid-s,  tind  young  welhcrs  axv.  ^ild  to  biilr:her4  in 
thi*  town.  lu  California  many  miners  purchase  Angora  wetlu-rs  in 
preference  to  slieop  wethers  for  salting  down  for  winter  use,  becaosc, 
as  they  state,  tlio  xVngora  meat  contains  less  fat.  is  more  easily  Icepl, 
and  is  just  as  piilatahle.  In  Arizona  and  New  Me.uco  goat  meat  is 
used  by  niuiiy  people, 

TIh-  market  for  itmlton  goata  has  been  much  belter  dunng  the 
past  year  than  formerly,  and  this  a<lds  much  encoiirngeinent  to  Ibc 
Angora  breeders.  Tlw  edibility  of  g<ja(.  meat  is  Iwcoming  more  gen- 
erally undemlood.  and  Ihe  use  o!  ibis  meni  is  ineren.ting.  n«  .'diown 
by  the  numlier  nf  Aiignnis  slaiighliTed  aimimlly  nl  llie  principal  mar- 
keC.<s  i"is,lft3  having  l)pen  bandied  in  Kansas  Cily  alone  in  1007.  Kan- 
sas City  is  the  IcHdinp  ninrket  for  niiittnn  gonLs  in  this  country,  and 
znost  of  the  gttat?^  H(dd  llicn^  air  received  from  tbc  Southwest.  One 
of  the  leading  commission  flompanifs  handled  over  17,000  head  of 
Angoras  in  1007,  praclicaliy  all  froni  Texas,  averaging  82  pounds, 
and  selling  ns  high  nu  %Tt  per  hinidred  poiiiuls. 

The  nioal  nf  the  .\ngnrn  is  stild  as  gout  meat  on  the  market  and  docs 
not  sell  as  high  as  nnilton.  Pnrmerly  goats  passed  as  ^eep  and  their 
meal  was  sold  to  cnnsutners  us  nuitlon. 
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OTHER  FBODtrCTS  AND  USES. 


8KXHS. 


lie  skin  of  ibe  Angora  is  of  a  more  delicate  texture  than  that  of 
the  common  goat,  and  consetpientiy  i.s  not  suitable  for  shoe  leather. 
The  Angorii  skin  will  not  bring  a.s  higli  a  price  in  the  market  as  the 
common  skin  on  thit^  acc-ounl. 

The  sliins  of  ibe  .\ngoras.  if  taken  when  the  hair  is  about  4  inches 
long,  make  very  handsome  rugs.  The  hair  returns  its  original  luster, 
and  may  be  used  in  the  natural  white  or  dyed  any  color  desired.    The 
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The  ginaller  skins  nf  the  does  and  wcilifivj 
a%  robes  for  baby  carriages  and 
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pure  white  ones  are  more  penei-ally  preferretl.  Tliere  is  a  demand  fir 
Angorn  nig^i  in  thi*  United  States  ■whirli  so  fur  hn^  iiol  lufii  supplied 
bv  domestic  production.  These  rugst-aii  be  purctia^cd  at  prices  raug- 
\a<£  from  S4  to  $8. 

iVnothcr  nrticle  of  mnnufaeture  from  ihe  skins  is  the  carriage  r*<lie. 
rividiiijtr  ill  lu'iiuly  aiui  duniliililv  tlie  buffalo  robe  which  is  no  lonyei 
n  fiirlnr  in  (he  market. 
niid  (hi>  Ivid  skiiiij  find  »  use 
exceedingly  attractive  in  their  hrillinnt  white. 

Tbe^  ^kins  are  uMed  largely  in  the  monufucture  of  children's  muSs 
niid  a5  trimminprs  for  coots  and  capes.  They  are  also  being  u=«l  for 
meii'^:  cunis  mid  glo\'ei  The  finest  l(id  tieeceg  adorn  the  i-ollar  ami 
border  of  some  of  the  ladies*  opera  cloaks.  In  the  stores  they  an 
sold  often  under  some  jjociilinr  name  which  does  not  inform  the  piir- 
cbiiser  Unit  tln-y  ure  nriimnenied  with  tbi*  hair  of  the  iViigora  goat, 
atul  .so  tho^l^Jllld»  of  such  nrljcli's  are  worn  by  people  who  are  uuawnre 
of  llie  (rue  name  of  their  "  furs." 

Skins  hnvitip  Hwres  iire  inlmilled  fi-ee  of  duty,  but  a  tarilT  rate  of 
12  (ients  a  |>ound  is  placed  on  iinjrarted  hair  and  a  tariff  of  a  rarnog 
sdiedulc  is  placed  upon  manufactured  nioliair. 

MlliX. 

The  Angora  lu  noi  primarily  a  milch  ga&U  and  is  nnl  often  em- 
ployed for  tliat  puri>osc.  The  information  at  hand  indicates  that  the 
quantity  of  milU  g:ivcn  by  an  Angora  doe  is  uncertain,  mid  only  hi 
Gxceptioiial  cases  doea  the  amount  approach  that  given  by  the  estab- 
lished breeds  of  milch  goats.  Some  of  the  records  of  the  earlier  im* 
purlations  nf  Aiigot-H^  into  the  United  State!*  show  that  !<uiiie  of  tliein 
were  milked  with  success.  It  is  stated  ui>oii  the  authority  of  some  of 
the  oKIc^t  bu-ederb  in  the  country  that  the  likelih<HMl  of  limlin^  a 
good  milch  goat  among  .Vngora  grades  dimiutshcs  a^  the  breeding  of 
the  ^oat  is  improved. 

An  aniilysis  of  goat's  niillc  for  the  British  Goat  .Society,  with  wi 
unaiysis  of  cow's  milk  for  comparison,  is  ^own  in  tlie  table  below. 

Compariaoit  of  aitaltff^B  vf  i^Mffa  mtik  and  row'*  milk. 


Eiemau. 


m 

w  milk  has  an  Hilditioual  value  in  that  the  aniniRl  is  prurlimlly 

miituo  tu  tuWiTulosis.    Less  tlian  a  dozen  cases  of  lubercultteis  m 

^goats  are  recorded. 

PROTECTION  FOR  SHEEP. 

There  is  very  little  cimiphiiiu  heai'd  from  brt-eders  of  Angora  got 
[conferning  llie  ravages  of  doj^a,  white  sheep  misers  have  alwaj's  to 
1  recognize  tlo^  ns  foes.  Bucks  cau  Ik  traiiiei]  to  tight  dogs,  and  thua 
I  be  H  [irolet'tion  to  .slu-ep.  A  few  goats  wilt  slay  with  a  flnck  of  slteep, 
[but  if  there  nm  iiiuiiy  of  them  they  will  he  apt  to  laeparate  themselves. 


ANOORAS  AS  PET3. 

c  piirnhred  Anpirns  are  very  graceful,  and  their  bLmtilil 
shaped  liodie.s  and  fine  t^ilky  hair  make  them  very  altrairtive.  An  pets 
■for  cliilth'eii  they  arc  very  popular,  if  they  can  be  kept  where  thoy 
-will  Ixi  haririli'ss  to  vcp-tatioii  ami  anything  nmdL*  of  cloth.  They 
have  all  the  propensities  of  ihe  coiiinion  goat  for  destroying  fruit 
trees  and  chewing  any  kind  of  oloth  and  of  climbing  upon  roofs.  Th<j 
Angorns  nrc  tmclahlc  and  iire  oftni  hnniess*>d  to  rnrts,  as  ar«  common 
goaLH,  and  ihcir  lieauly  makes  Uwiii  more  (U'sirahV  fur  this  purpose. 

£NRXCHU£NT  07  LAin). 

The  droppings  of  sheep  und  gimlsureahoiiteiiiial  in  value  ns a  ferti- 
lizer, and  it  is  certain  that  the  goat  produces  as  much  as  the  sheep. 
There  is  no  bolter  fertilizer  for  fruit  trees  and  lawns  than  goat  or 
elieep  manui-e. 

Mention  has  already  been  made  of  the  value  of  the  droppings  of 
goats  upon  hind  that  has  been  cleared  of  brushwood.  If  goats  are 
kept  upon  land  for  a  year  or  more,  the  benefit  derived  from  the  ma- 
nure will  b«  Very  (.'uusidcrnble,  not  only  upon  Innd  lliat  hii«  bi'cn 
cleared  of  brush,  but  also  u|iou  cleared  land  overgrown  with  weeils. 

LOCALITIES  ADAPTED  TO  ANGORA  GOAT  HAISIKG. 

So  far  as  lentperatnrp  is  concerned,  no  place  has  Won  found  that  is 
too  liol  or  too  cold  for  Angoras.  Although  not  partial  to  heat,  they 
will  stand  it  quite  as  easily  as  sheep.  Shade  ig  e^^^mtial  to  success  if 
the  sunsliine  is  very  warm. 

The  climate  in  Angora,  where  the  breed  originated  and  is  still  sup- 
IxKjt'^l  to  flourish  in  its  most  pci"fect  state,  is  extreme.  A  tcm[>eratiire 
su  high  as  83°  F.  is  regi^1en'<l  in  the  ^ununer  and  as  low  as  0°  K.  in 
llie  winter.    In  Cape  of  Good  Hope,  where  thoy  arc  thriving  well,  the 

U7 


IWI 


stm 


femperntnre  gwif,  highor  in  the  summer,  but  not  fo  low  in  Hk  wic 
Tho  L'nitMl  States  present?  n  wider  raii^  of  ictn]H'ramre.  where, 
wodilu-rn  Texn*  iind  \«w  Mexico,  U  iiiny  g"  iil>uv«  IfHJ"^  P.  in  ll 
raor,  and  in  Idaho  as  low  as  30*  F.  Wlovr  7Mro  in  winter. 

Almost  nny  kind  nf  soil,  except  wcl  and  marsliy  liind.  is 
for  llicsc*  gijuls.     Tlii'ir  pivfi-rencc  la  iiiouniaiiioiis  or   rucky  Inml 
where  they  find  it  necessary  to  climb  niountain  <>td&;  and  r^icky  cliHi 
to  browHO.     Sudi  MUmtions  not  only  afford  them   snli'^fnvtion  ia 
cUiiibiiijr  and  Ceding,  but  tin?  rooks  serve  to  keep  the  fwt  lriui!ii«L 

One  of  the  i-easons  for  the  frepdom  of  goata  from  most  disesnrs  is 
that  tliey  recjiiire  pui-c  water,  and  in  no  place  is  Ix-lter  vral<*r  foua^i^ 
than  in  tlie  springs  and  rivulets  of  hilly  or  rocky  l<x^liti(>s.  Gul^H 
also  reqiiirx'  ninch  rxemise,  miiPh  more  tluin  sheep,  and  sucii  dtua^ 
tiona  satisfy  tho  inclination. 

Ixnvlnnds  that  are  wet  or  marsliy  are  not  at  all  suitable    Tlie 
ffect  of  ^iich  ^tunt ions  soon  inakt-s  it^lf  appnrt>nt  in  n  fltxTk  nf  ^iuIh 

'oot  rot  is  apt  to  give  endless  trouble,  ajid  ibc  feet  will  ne*-*!  mwh 
ntlention  in  other  r(!S[)eets.    ITuvTwei',  it  naisi  not  be  nndcrrtncMl  tint 
rofks  and  hilk  aru  essential,  althuugli  ihcy  provide  for  the  gust 
ideal  situation. 

Ttiu  liabit»  of  goatti,  as  set  forth  in  the  earlier  paragraphs  of 
paper,  siiggCHi  at  once  to  ihe  informed  penson  ttml  there  are  in 
T'nited  States  millions  of  acres  of  land  suilabh-  for  gnnt  ciiltiin 
which  are  now  iserving  no  economic  purpcKe  wbatAvtv.  Much  of 
would  nti^wer  for  sheep  raising,  but  murh  more  of  it  is  suitable 
goals  only. 

There  are  many  acrce  of  farm  land  in  this  country  covered  wil 
brush  which  arc  well  adapted  to  -Vngoi-a  raising.    The  worn- 
farm^  of  New  Rnghind  furnish  an  t'xcellent  Held  for  Ihtee  uniro 
and  at  this  lime  tliere  are  niany*sinall  lliK'ks  of  from  three  lo  iiflj 
guats  in  that  section  exterminating  the  brush  and  fcrtilixing  the 

Tn  the  South,  when-  theiv  i«*  an  incn^sing  inten'st  in  live  )-tock 
iug,  there  ore  ninny  thou.-9imbi  nf  aereii  of  rough  mountainous  land 
di'lisfly  iTiviMfd  with  brufili  us  to  be  of  no  prarlical  u>h'.     ^luch  of  it 
cleared  %vouId  pnivid*-  exoeJlcnt  pa.stun!.     KtrporlH  have  cume  lo 
Ifureau  of  a  considerable  number  of  j\jigoras  that  have  been  U 
into  the  Soulh  and  are  doing  well. 

The  "  stumpage  *'  districts  of  Michigan  and  WiKoonsin,  whert*  t 
are  great  areas  of  land  nf  (he  liest  mil  covereil  with  hnuih,  woi 
if  cicared,  be  converd-d  into  go»Hl  pastuDigi-  for  .shifp  and  ca' 
Large  flocks  of  goats  havr  lieen  put    upnn  much  of  thi>   land 
are  clearing  it,  producing  mohair,  and  enriching  the  noiL 

Angoras  hav4?  \nfn  trml  in  the  Norlliwc-t  with  succvss.     Some 
the  finest  and  Ik-sI  gtwl-s  in  the  United  Slates  are  raided  in  On', 
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'n  Montann.,  'n'iiKhtng:ton,  itml  Idaho,  where  tlic-ix'  la  an  al)iiiiihinii^  of 

vailablo  lund,  ^Vngorns  have  been  tried  nnd  hnve  proved  u  successful 

ituiw     In  Montana  the  gravAng  problem  is  rpceivin;;  Httemion,  nnd 

is  quite  pixjbflble  that  the  value  of  grazing  land  for  gonts  will  be 

>ii8ldered  in  other  Western  States.     Whilr  goats  prefer  bnisli  nnd 

in,  ihey  ^~iU  resdily  eat  grass  and  thrive  on  it. 
The  largest  flocks  of  the  country  are  in  the  Southwest,  principally 
Texai^  and  Xew  Mexico.     In  this  section  tliere'is  n  vnst  area  well 
lapted  to  the  iudustrj-.    On  account  of  the  mildness  of  the  climate, 
ru)l(>r  housing  is  unnee«»<s»ry. 

The  Oziirk  region  is  also  well  adapted  for  Angoru.s,  and  reports  iii- 
licattt  (hat  u  iiiiiiiljer  of  breeders  of  goatN  hii%'e  taken  ndvantage  of 
iC3i!  favorable  condiliuus. 


BUILDmO  UP  A  FLOCK. 

{h  asstinied  that  whoever  goes  into  the  biisinesii  of  raising  Angora 

lats  dix'.s  sti  for  llie  ]>rodiu*lion  of  niohiiir  riither  than  of  meal  or 

ins,  nnd  so  it  is  to  his  intei-est  to  have  a  Mock  that  will  yield  a  profit 

>ni  the  beginning.    The  bet^t  flock  for  tliis  purpose  is  one  t-oinposeil 

ptircbred  uiiitnnls.    Such  n  flock  will  yield  goctd  mohair  frotn  the 

Those  who  enter  iifKui  tlie  business  of  goat  nii^icig.  however,  must 
nke  their  ojMM'utions  coufonn  to  their  capiLiil,  the  same  as  ii)  any 
ther  lai-siness.  They  will  find  tliat  de^^irable  iUk's  will  cost  from  $S 
I  $li>  I'ivzh,  and  bucks  all  llie  way  fniiii  $*)0  to  $100  i-iieli :  so  thai  a 
rge  herd  of  this  kind,  altlinugh  preferable,  will  cost  a  small  fortune. 
id  is  Ijeyond  consideration  by  most  people  who  will  engage  in  the 
kdtistry. 
Aiiollier  plan  Ihat  iiiny  Ik>  puiitiued  by  one  who  has  limileil  cupilal, 
it  time  and  (he  patience  to  wait^  h  to  begin  with  a  few  firet-elass 
lininls  and  build  up  a  flock  from  these.  The  result  will  be  satisfac- 
xy,  and  the  only  drawback  is  ihe  length  of  lime  required. 
Many  of  tin-  Jarge  flocks  of  Texas  and  Sew  Mexico  have  had  Mexi- 
n  does  for  their  foundnlion.  Building  up  n  good  mohair-producing 
ock  upon  this  plan  refplireis  five  or  .-(ix  years-  The  advantages  arc 
lat  the  does  with  which  the  lieginning  \h  made  are  (jheap,  wwting 
'Oin  $1.50  to  $2..'iO  iRT  head.  During  the  first  and  second  crrjjises 
lere  arc  ftiaiiy  twin  kids,  tluin  increasing  the  herd  in  that  propor- 
on — ft  condition  mil  existing,  except  to  a  small  extent,  among  pure- 
red  Angoras;  Uie  size  and  Imrdihood  of  the  progeny  are  increased 
ntl  the  liability  to  disease  decreased. 

However  wise  Ihe  practice  may  have  Iwen,  Hint  method  nf  building 
p  a  (lock  of  fleeee-boaring  goats  in  now  in  vogue  but  slightly,  if  nt 
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all.  The  practire  (1onri.sh(Ml  twNt  H'licn  Ihu  gcuit  tiii».>rs  Utwn  w 
little  of  the  larger  pric-es  they  might  hnvc  c(l>laiiu'<i  for  a  l>ettrr  gra 
of  mohair.  Care  eihoiikl  ite  exerciM>it  in  ntarliiig  a  Hitck  by  t 
method  to  select  only  5itich  common  does  as  nre  ejitirely  white;  a 
other  color,  however  slight,  is  ol'jectionalde.  Ill  handliiiir  thv  ■.T>» 
l.hc  hit>o(U>r  ufti'ii  finds  Oial  atiivisiii  betruiiiPH  uiiparviit  \i  hi'ti  it  is  ou 
(ibjpt'lionublp.  For  instniioe,  the  profieny  for  two  j^>n<'nitionK  af 
<)(»>  Imviiig'  Mack  sjKits  might  )ip[>ear  all  that  is  <ti>sinihUf.  wkilr 
tbirtl  gpm'ratiou  woiihl  jinMhu-e  ihr  latejit  r^ilor. 

It  is  iilway.s  <|uite  necessiirj-  thnt  tl»e  common  does  >ihould  lie  oft 
sbort-hainrij  varie:ly.  Long-haired  oiu-s  will  give  trotihle  in  pena 
ing  to  throw  out  long  hairs  among  the  mohair. 

The  hiick  iibetl  upon  thew  doeH  Hhoiild  be  the  t>est  one  ciin  aff< 
Till'  hi'lliT  tlie  hni'U,  tho  iK'tfer  llic  ivsiilt.  A^  thp  flp<»rp  njjoii  ilic  lii 
cvitss  Is  not  nurtli  mure  than  the  cfTort  to  clip  it.  the  mii]e<  imi 
lliciii  shimhl  lie  castrated  when  about  2  weeks  old  and  dispot>eil  nt  I 
rneul  as  soon  as  oh)  eninigh.  The  fcmulrs  iunong  them.  Wiiij;  ha 
blimd  Angoras,  arc  kept  fnr  ^^rvice  with  another  purvhrej  bui-k. 
refiiilt  of  this  second  cross  ia  (hree-qiiarter  hlootl  ^Vngonut,  The 
hair  from  tlicm  has  a  marketable  value,  but  i^  very  liiniti'<I  in  <|uanti 
:tii(l  usually  mostly  kemp.  It  is  l>est  to  deal  with  thii*  cross  in 
samu  manner  as  with  the  first  eroH^  If  this  nM'thod  of  procfwluiv 
foUowfil  lip  1(1  ihi'  fifth  or  sixth  cross,  n  flock  will  robult  that 
pnnluei-  Tiiost,  fxcrltonl  niohatr. 

It  has  no  doubt  occurred  to  the  reader  that  we  now  luvc  four 
live  ilifft'ienl   grades  of  doees  betjiiming   with  the  rominon  I 
Thei-efore.  after  a  high-grade  flotk  has  «««*  been  prtMliiirvd  in 
munner,  each  year  brings  forth  another  one  from  I  lie  same  aourei 
and  this  condition  L^Dlinnes  as  long  ns  the  brerdiii^  life  of  the  d 
continues. 

While  the  foregoing  pai-agraplui  tell  of  crat^ing  upon  rnnni 
stock,  it  is  a  practice  that  U  not  recommended  .iiid  sJionlri  lie  J 
conraged  at  tins  titue.  Bjfcden*  are  doin}t  their  uIukmI  Ui  pi-oili 
an  animal  that  Is  fi-ee  froni  kemp,  and  this  mvthocj  of  cronsing  a^' 
common  stock  works  aguiiLst  that  purpose. 

MANAGEMENT  OF  A  FLOCK. 
AGE   FOB.  BB.EEDINO. 

Goats  of  both  sexes  will  sometimes  breed  when  they  atv  a  niotd 
old,  and  often  at.  6  months,  but  from  the  fact  that  they  ore  at  this 
hitt  n  iiiondt  or  two  from  weaning  time  and  are  not  iirnrly  ftdl  grow 
il  is  obvious  that  titey  should  not  be  permitted  to  breed.    They 
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ittturity  vrliM)  about  1(1  or  18  months  old,  iitid  tliey  ou^riit  not  to 
Ijofoi-e  this  time.  Jf  bred  earlier  tbi.'  kids  will  not  tw  so  strong 
BO  well  ilevelo]H*d.  Tlu'  ^■aK^  iirc 
Iheir  pi-imo  wUoii  from  2  lo  (>  yenrs 
,d.  bill  with  |>rf>t)er  fewltrig  in  winter 
y  have  he^ii  kikuwii  In  bi"t*d  rosi- 
ly until  1.*  yeai-s  ulil.    The  iivenige        rmsTYS^n         saoNortA/t 

of  goatK,  Iiuwever,   is  iibout   12 
rs.     Tb*re  should  be  no  tendency 
keep  dw.s  until  they  are  vcrj*  old 
nlpi^  lliey  liririft  kitls  ui  e.teeptionHl  ^^,^  ^^^ 

(u-it,  for  it  must  Iw*  renieinlK'red  thnt 
I'ir  in(tli»ir  gi-ts  ctiarser,  and  ronse- 
willy    leKs    rnl^^dlU^   as  they  grow 
er. 
Tlie  (U'eonipanyiiig  iUiislnition  (fig.  r/rrnyC't/f 

)  shdws  how  (hv  ugo  of  jiojits  niiiy  be   "'"•  «•—'"'«  '"■>"  ""<"•  the  ski-  rf 

leriiiined  until  lliey  aJ"*"  4  yi'His  old. 
fler  that,  in  the  nWiiec  of  (k'fiiiiti-  iiiformiitinn.  the  age  is  a  mere 
attcr  of  gill's*.  h:i>ied  u|w]U  llu*  geni'ml  Hppeiinince  of  the  uiiintal. 
he  new  teelli  hit  longrr  and  larger. 

IN-AND-IN  BREEDING. 

In-and-in  breeding  ineaii-s  the  breeding  of  related  individuals.    The 

rni  Ih  indeliniti'.  mid  with  some  refers  1o  a  close  n'liiti(iii.>;ltip  and 

ith  tilht-rs  miy  di-grcp  nf  reliilinnship.     There  iw  an  oviTwheliuiiig 

thiieiit  agiiitist  the  breeding  of  individuol?  of  close  rehitiuriHliip. 

ll>ie  nf  tiie  injnrioii^  etfeet;<  iipnii  the  constitution  of  the  progeny. 

,  is  (piite  generally  agreed,  however,  that  (his  practice  will  give  n 

of  Hnest  Rber.  hnving  a  benntifid  luster  and  little  oil,  but  (he 

eiglil  will  not  lie  so  great.    Those  who  favor  the  practice  contend 

tit  thf  <|iia[ily  n\.iyYf  than  olfsi-ts  the  qiiiintily.     Od.  Itichard  Pelers, 

e  most  Hu<*ei>s.-«fi]l  bri^eder  of  hi.>i  dn}',  said  ihiit  half-b1<K>d  does  citn 

ith  l«'>t  ivsiilis  be  hn-d  1o  tlii-ir  own  sir«s  provided  the  sires  have 

povwl  themwives  lu  Iw  giKwi  brprdfrs. 

MANAGEMENT  OF  THE  BWCK. 

Jtieks  iisiially  cuiiie  in  heat  ahimt  the  miildle  of  July  and  continue 

nbont  .six  nionlhs;  does,  however,  ilu  not  usually  anne  in  heal  nnlil 

If  latter  part  of  Aiigiint  or  the  first  of  SeplemlHT.    As  the  perimi  «»f 

™slnti<in  in  goats  is  frimi  147  to  !.'>.')  days  (orahonl  five  iiiontltKl ,  care 

in.'^l    l>e  taken   In  tiiiiting  the  iininmU  in  order  to   have  the  kids 

IropiM'd  in  proper  season,  which  will  vary  somcwhnt  with  the  lo- 
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cality.  The  kids  sIuhiM  nut  cuiiie  before  the  wuriii  days  of  sprinie, 
wlu'n  vi'gt'tadon  lipgins  to  piil  nut  vi{j:onnislv.  Tljen-fun'  llir  Iw 
sliouliJ  iitr  [lilt  tn  sorvirc  fniiii  Nuveiiiber  I  tu  Dccviiilicr  1,  su  tlutt  I 
kitis  will  coitie  alioiit  lliv  l>;t  (if  April  rir  May>  The  only  otiji-ctioo 
I'itrlii-r  kiiltliiij^  is  tl»c  I'xim  mi-c  ruqiiired  to  pnraervf  tho  life  ui  | 
ki<lij,  f»r  l)ipy  ni'o,  like  liimkt,  cjiiite  delicnte  for  ii  fmv  duy^  unit 
posiiro  nt  this  scnson  should  Iw  Rvoided. 

.V  buck,  liko  uny  other  domestic  nniniHl,  should  W  in  tho  Iwst  poi 
bic  condition  when  ptit  to  service.  He  sliould  be  well  fed  with  gn 
iitr  a  few  weeks  Iwfurr  this  time,  »nd  the  fewling  aJmnld  be  kepi 
until  a  few  weeks  after  his  service  is  ended. 

A»  u*  the  iinmber  of  <|<jes  which  ii  buck  may  9er\'c,  tlieiv  is  ■  gn 
divemly  of  opinion.    The  ^reuler  nuuiber  of  goat  raiiwrs,  h 
think  40  or  Ml  tire  all  that  may  lie  Hervi^l  with  gooil  ri>Miitts. 


NTTKBEa  OF  KIDS. 


Piirt>l)red  Angnrn  goats  do  not  often  drop  more  than  one  kid  it 
time,  wliilct  iiecoiriiuiiii  goals  nearly  always ijnij)  two.  Therfarvm: 
twin!4  with  the  fii-^t  cniss,  lint  the  number  diuiinislics  as  the 
become  higher.  It  is  stated  that  the  purebnwl  ^Vii^rn^  at 
dropped  hut  one  at  a  time,  and  that  the  pns«n(.v  of  tvvin^  lu  n  Rmii 
evidence  of  a  base  origin  of  tJie  goals.  The  latter  statcuieot  i^  di 
piited  by  some,  w1m»  believe  that  the  purobrwl  Aiigom  (having 
trace  vrbntever  of  base  hlood )  will  di»]i  twins  as  pegiJarly  as  t 
common  gont.  Good  handling  of  a  llock  ought  tu  give  a  kid  A 
every  doe,  and  there  are  hisliinces  of  an  ii>rrease  of  120  per  evtit  t 
(IfX'k.  In  the  Southwest,  when?  (he  flocks  «iv  very  large  and 
ranges,  tinil  when*  no  parti<-uiar  care  is  given  at  kidding  time, 
percentage  of  kids  is  about  70. 

JUPDINQ   AND  TH£  KISS. 


For  two  or  thi'ee  dfiya  after  the  kids  im  dropped  they  arc  ualu 
c]uite  delicate,  and  there  will  be  no  future  success  unless  guod  csicj 
given  at  the  lime,     lliey  i*iin  ivA  "  nmgh  it  "  at  Ibis  perio<l.  Ilin 
after  a  few  weeks,  when  the  kids  tire  large  enough  to  fulloi 
Aock,  they  will  be  able  to  care  for  Ih(>ni.selves  veiy  well. 

The  proper  lime  for  kid.*!  to  arrive  i*i  in  the  spring,  about  the" 
when  leaves  start  on  the  tree.-*  and  huslii-s.     At  that  time  there  isi 
pHKlucing  fo«d  for  the  doe,  and  the  weather  is  alscr  wnnii  rauu|^l 
favor  the  kids.     T\w  exact  lime  may  he  governed,  of  course,  hy 
service  of  the  bucks,  iind  will  he  earlier  in  localities  where  the 
are  earlier.     If  kidding  conies  in  cold  weather,  there  will  be 
difBcidty  ill  taring  the  kiAa.    Warm  stabling  must  also  be  prorid 
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nul  the  iloes  will  t-etjuirp  extra  rt-ciling  itt  order  llint  tlwy  may  sup- 
ily  niitk  for  tin-  kiils. 

A  fi'w  (luys  before  a  kid  is  due  the  doe  should  be  sepamtcd  from 

lie  fWk.    Some  breeders  would  put  her  in  »  \xn  aUm«,  while  others 

rould  put  an  lunny  n.s  liO  in  one  pen.     If  Ihe  fiieJlitieii  nre  nt  hiind.  it 

ihII  pen  for  each  doe  is  IwHer,  for  the  rva^itLs  llial  tlif  doe  will 

mer  "  own  "  the  kid  and  there  will  he  les>  danger  of  injury  than  if 

'^titiion^  n  nuiuljer.    A  ilm^  know;>;  Iter  kid  by  the  sen.se  of  smell,  e«pe- 

eiuU.V  when  it  is  young. 

I  If  kidK  »re  dixtpped  on  the  ranf^  or  in  the  iwslure,  they  must  ho 
farrietl  home  and  a|»eeial  i-nre  given  to  see  lliat  llie  tloes  are  uiiiile  to 
own  them,  for  many  linie^  lliey  will  refuse.  .V  Iamb  will  folhnv  its 
mother  ver}'  soon  after  it  is  droppeil,  Ixit  a  dtie  will  hide  her  kid  ii» 
St  she  can  in  bushes,  or  behind  a  stone  or  log,  and  leave  it  there 
rhile  she  goes  away  to  feed. 'and  on  her  return  she  expects  to  find  it 
rhere  .'die  left  it. 
The  following  is  fn)ni  "Culifornia  Angoras,"  published  by  C.  P. 
liley  i4  Son.*;  Company: 

Tben.'  arv  lii   use  tvrv  luetlioUs  of  tumillluff  kld«  nt  kUiUng  tUuc^ — luiincly, 
curnil   iimKIxk]  and  ttie  xlakluK  tUftlKKl.     Barli  ft  tlieM*  baa  |Ki)iit)t  vrbicli 
idRT  It  utuKi  vnlaablc  noitor  ivrtaln  fniKlliloiis  and  In  wriain  |rH-alltk>«. 

The  CornU  Hetliod. 


Tills  melUiHl  way  be  used  with  any  niimlier  i.f  gmtM.  With  rarfons  modi- 
iDcitllonx  iuhI  iidnpTitiltniM  wlilch  tH*>it  suit  ttic  aIu-  of  ilii*  riock,  the  I'linuilli' 
idftluuH.  lbf>  riu'llltkfi  (or  fetHllne.  etc..  It  may  be  amrd  by  Ihe  tie|Ctniii.-r  witli 
DvreKs.  We  liave  i>rnctlced  ttil»  luvttiwl  In  Ncriiila  tor  more  tbna  twenty- 
[fire  yvtiTK  If  llie  tien)  in  ii  Inruv  •m^.  my  1.U00  lieniL  three  itien  aiv  miuIrM] 
Fto  ban<1le  rhe  gaam  nt  ktddlog  time.  Tbe  K>rvk>e  of  the  IiikHeb  Im  m  Rtanasfd 
[ihal  tllc  kide  will  l*e  dni|>|<eil  in^iltiiilly  tlirauidi  xciernl  neekn.  At  llie  l)el|:bt 
|4>f  Ibc  Minium  we  i'kimiI  rrnui  "■  r<i  lUrj  kids  a  day.  Tbe  M<n«j|i  liistw  uliixil  lldri)' 
[vr  forty  dajK     Fortuuately,  uiost  of  the  kids  an-  dropped  lu  tbu  daytime. 

We  bave  fiHir  nr  Ove  huiiiII  t-iirralti  r<>tR-«>tl  nltli  ;i*t-liH'li  troven  wire  and  luurc 

cnon);l)   In   lintd  r>0  dora  sad   Ibeir  klda     Ttic  doe  abauld  t>e  nllawmt   plenty 

(if  rmiiii.  Iieraiiae  If  Ino  close  to  ber  nelicbbor  stie  may  ado|M  the  nther  diw'x  kid. 

;  Besides  ibeae  miall  itrrrali^  two  larm'  oiiex  are  needed,  each  lur^o  eiioujth  to 

hold   l.UW  doev.     Alou^  Ibe  tvun^  uT  uuu  of  t\iv»c  vorrals  are  a  deseti  atuall 

[pva  Jnst  larice  enoitjcb  to  bc»Id  a  due  and  kid.     At  the  nie  of  ihu  InrKi*  iv>rral 

[a  Jaro|>  iHtard  In  [itnoeil.    TtUii  J(nti|i  Imard  Ih  Ititt-iidcd  r<i  beep  buck  thnnc  kids 

I  wtilcli  aw  not  larut^  ami  triroiijc  itniUKh  i<>  Juiiip  nver  il.    .\  li-lin-b  txMnl  about  18 

tacbes  lilub  will  iinmrer  the  tnirpune.    Auotlier  deilL-e  iMimetliiiitt  iiaeit  is  a  plat- 

i'l^lttu  open  at  the  end,  t*t  ttuil  the  kido  iiiiiy  mo  under  il.  and  Ihua  tivoid  lacing 

npled  iiiKiu  wImii  tbe  Koala  are  Kt'\nK  out  ovpr  Ihe  piatrorm. 

Tlie  MDiIt  eurrala  tnay  be  made  of  jianel  fence  and  located  In  a  niefidow  where 

Itomr  fcetl  Is  afforded.    Tbe  does  should  alwnya  tiave  Motiie  klud  ef  feed  at 

tiaie. 

In  tbv  mr>rubiK  Ibe  flock   in  carefully  exomlaed.  and  all  doea  vrbii-b  nhow 

■Isna  nf  kldillOK  daring  tbe  day  abituM  Iw  wiuinited  and  plnceil  la  <H>e  of  the 
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Ktiiiill  mrrnlii.  Tbp  Urm  flock  In  uutr  lurun]  nul.  ntul  •««  i>r  tbr  nra  l»  < 
wlih  ILojn.  Willi  Inxirwllarui  to  take  tlie  lienl  b(  oiicr-  a*  tar  ma  Up  Iniraili 
Ko  fur  twt}  tliHl  liny,  notl  ll)^)  o  let  tlii>l»  ttt4  nvcr  n  llniitod  unii  aihI 
iiHll.v  w-iirk  riieir  wnj  bomp.  A  Tvw  df<v«t  will  ilnip  ttidr  kdl*  oii  ibr 
«ud  llio  livnlcr  ulmtiM  iiirvfiilly  iiolc  llii>  niuiibi>r  Ninl  Ihi'lr  linittliM).  Itc 
Ml-  Hint  llio  lirrd  il'>w  not  fta^l  arumul  iiue  uf  tbewe  tliiei^  iif  Kbt-  li*  nirf  t>i 
biT  kill  :iiiil  Join  (tif  Ituitil.  Unix  ti(<<-«<wtllatlns  uiiiili  I'ltrii  \v»rk  Iti  Ondln 
kill  and  hi  KiviiiK  ll  in  itK  tuuflit.'r.  I'Uirly  lii  ihf  iincnxHui  !!)••  IwihI  U 
In  otir  of  tbf  till-);:!-  i-urntla.  Now,  tbc  liorOer  ami  aunibt-r  titan  gu  uut  nt 
wagion  or  on  font  nod  i^utrr  ttu>  kldK  Itnnip,  KvuHy  drhliie  tbv  nftih^n. 
kidn  dlioulit  mot  Itc  timullci]  or  nibt>«4  uKulnat  ■>■■«  nnottifr  murr  than  1* 
vjwiiry,  a»  Hn"  ilw  kniiws  lier  VliI  Uy  ttw?  hl-hiI.  These  ilncn  ami  kiiltt  arw  |ii 
III  (he  XDiftll  i^nrriil  whlt-ll  cnntniliiE  tli<>  doi'ti  )h-Ii1  iMii-h  In  tlie  iiif>rtitiic  with 
i>x|Hvtatlon  ttial  tbej-  woutU  kid  dtirliis  lite  Uns-  W'v  now  lia^r  I'ur 
kiddltiK  III  "ue  of  Itu*  xiuiil!  rorralH.  Tlie  doc*  and  kldx  vliniilil  In-  iralc 
K^  Ibiit  tbc.r  lire  I'miierl}*  tirnin;;e«l.  I>i>  not  hoilier  tlieni  iiK>re  llMu  I*  a 
liiTely  iiercwnry.  Ik>  not  be  In  ii  burr)-  In  ninke  ii  Atte  iiwn  a  bid.  Da  M 
drive  tbp  RiMtK  aniiiiul  one  of  the  uimll  |<eiiK.  I 

TIh^  (\iiK»  sbuuld  reiualu  witb  Ibelr  kids  1q  the  •.'•■rmi  Tor  a  ilajr  nr  lw»  at  tout 
nr  until  tbe  kidx  nre  |in)|>prly  itiotbeml.  Anj  il'ieii  wlilrli  bave  not  kliMed  *bii 
Ik-  inketi  niil.  Tlio  iit'xt  morning  1107  kldo  whtrb  mny  luive  Itena  Utni  ■Inrliig 
tilKbl  are  imt  Ui  uumlter  etiuiU  t-orrnl  wItb  tbeir  nwttber*.  af  well  »»  tlir 
wblcb  ur«.>  ex[>ucleil  tn  kid  iliirtnc  tbe  daj'.  Tlie  |in>-ft1iiri-  i<r  ttte  preiluuti  da; 
repejiti-d.  In  idnxit  (bree  daj-ft.  If  one  bn«  lliulled  qiiiirter*.  tlie  Ilrst  daj'c  ai 
erx  niid  kldH  mny  1h-  [>ni  hi  (be  »minii1  liirue  enrral-ilitil  Ix.  Hie  one  wlib 
Jiiiii|>l>i>cird  Ht  the  Bale,  Nmr  tlilB  "wet  "  liiiiid  Is  t>1ii(^l  lu  t'Unr(:«'  iJ  nui-  iif 
liivti  anil  Held  out  lo  feed.  Tbe  imte  1(=  o|>eiKx].  tkv  lueLliern  imssiiii;  «ai  incr 
Jniiip  iMiiint.  and  Ibe  kids  renitilu  tii  llie  cornil.  TbL*  lieriler  uiual  mil  nuft 
tpMits  iieiir  (be  d(H<M  lluit  nre  kUblhif;  ti|Mu  tbe  ranice.  iiut!  tie  Mbmild  be  i-aaUM 
te  oiiiie  ill  taier  than  tlie  "do"  band,  to  an  to  iiveld  nii>  iMKotllilllij-  of  1 
tiilxin;:.  When  blx  liiiiid  nrrivcK  »1  Itii'  iiirni),  the  laKe  U  "tsiml  ninl  eneh  idi' 
biiiito  fur  her  kid.  Simie  of  ibe  kidK  luuj'  not  Qnd  tbcir  u>"tl>erN  nm)  If  afli 
diiy  or  two  there  nre  11  few  uniiourlnbed  kids  mid  aoaie  dues  wttti  iMenllMK 
iid4kTM  tbey  nboiild  l>e  pUceil  loj-^ther  bi  tbe  Mualt  |iMii>  nlnnj;  rbe  ■I*!*-  ■■! 
enrnil.  Tbr  iIih-  will  vwii  llie  kid  la  a  day  or  tm<  whether  itbe  li>  ttit  iuhiIm 
tinl.  Tbe  kids  sbonid  not  be  allowed  to  bn<(iine  Ion  weiik  before  tlilH  la  ikae, 
iMie  iloeit  not  bnve  i^uough  muAll  petiB.  a  doc  tuny  be  Ii«k1  while  (wu  ur  tbrtr 
xut-kle  ber.  iiml  ibitH  tide  tbein  over  until  sotup  of  tbe  toiiall  imiih  an*  rarant. 

Tlie  next  tiny   the  Mfi'iul  Any'*  kldillni;  I*  nildcil  to  tiw  wet   iMUd.     Thi* 
tiaml  tbuii  Enidiinlly  Kfowe.  wblk-  tbe  dr>*  biiivd  deereawi^     IVuriiic  tbe  day 
men  will  bo  eiiiidnyeil  nl  benllne  llie  dry  nnd   wel   lintaK  rvff|ieeii««>|y.  oad 
tlilnl  man  will  be  kept  tnwy  InHj.K-tins  tbe  kldn  fi>ei1lni;  the  doe*  In  nM\ 
ete.     If  tbe  weiilber  In  Ktnnii}-.  »>>me  of  Ibe  kldn  will  buve  to  be  nhell 
advisnbllUy  uf  htninR  tbe  kld«  droiiHitl  smdiinlO  ihmuKb  a  i^tIimI  nf 
forty  ibiy«  will  reiidlly  be  xmi.     If  belji  Ix  lneJ(|>erlruc<^,  tlicy  Diay  tie 
iTKliivd.  or  If  tlie  wonther  In  Hlormy  tbere  will  b«r  titue  to  ffct  nil  iblaoa  am: 
properly. 

Tbe  kldK  Mioiitd  nut  be  allwwetl  to  ko  wltb  tli«lr  niolliers  undl  they  «« 
II  or  H  wi'ektt  olcL     If  Ibej-  ko  tiefore  ibis,  ihej*  will  prtibably  beeotue  tlr«l 
MHiii  and  liK'  to  Alt-op.     Wbeii  tbey  uwiiko.  Ibi-  luind  will  have  Koiie  and  ibvr 
ibilile  lo  l>e  iiift.     l>iirlnE  tile  day,  wlille  the  iiiDttierf  lire  feeding.  Ihu  klib 
ent  n  little  fmw  If  tbey  eoald  Iw  berdcd  umr  tbe  mrral. 
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Ah  iRainl  iH^furc,  Ibtrt*  ttwr  be  nuay  UHnlltU^alluuB  ■>f  Ihir  nwtkixl  vrblcb  wUl 
tbvmM>ltM.  but  llu>  aliiivi>  U  n  cv^nil  unillnr  <>r  a  awtbod  contiuaal}' 

The  Stsklnr  Vctliod. 

TliU  in^ilMvt  l8  Inrgi^ly  <-ffijilo>t>il.  ctPD  wMb  Inr^^  tkirks.  In  Nw  MtrKlfn.  bill 
■•••K»ll<l}r  I'OM  I'Ullt'd  tu  Hiuill  lk>i-ti&  It  [i>  wttbuut  duubl  IIk:  btnl  iiK*lb"<J  At 
inln  MtrnniiHliiDnt-  AUmt  ibi-  hiidv  «niMnil  u(  bolp  nil]  tn-  ntjulml  hn  witb 
ciirral  lut-tboil.  Tbi^re  shonM  lt&  a  good  m{>[»l]r  of  pmk^H  tiltuihir  to  t<-ni 
ikcK  'riicrr  kImmiIiI  nlm  far  n  s«|>pl>-  of  hwItit)  bliicfcn  iclilcb  nn-  hIhiui  i 
■ebcB  kin^  nnd  billing  »  botr  bonnl  umr  e«fb  rail.  A  [ihxt*  nf  ro|M>  atmiii  n 
ebofl  h>iii:  Is  riiHl«iivd  In  ihe  titnke  and  tb«  other  end  Is  itMWt^l  lbrtiti;;li  otic  <if 
h»l<-*  In  Ib*^  !iw'lvt>l  l)kn.-k  Hml  ti  knot  tl«d  In  (Jie  viid.  AiKnlirr  t'U'xv  nf  Dilic 
Mtnnl  Ifiifnit  is  llkfu-ixf  Ifnoltrd  noil  imkwiI  thn>iisb  Ittr  nlbiT  bolo  of  ilii- 
rlifl  l>l'K-k.  tbe  InoM*  rnd  bfliii:  ilt^l  t<>  llw  kill's  h^  Any  Rwltfl  will  lake 
place  of  tbis  ]trtiulttre  mofbod.  Tbe  benlor  or  owner  chii  bitxy  blniKelf 
Ibv  wlntrr  tnoDtlM  by  nuiklac  «takc«  and  Bwlvela  and  by  cutting  and 
ling  (III-  n>iH>!'. 

U'ben  :i  kid  Ik  lioni  It  U  tnktii  tu  n  convMilout  plum*  tu  otnke.  aud  tfa«  luolbfr 
gipnily  ntiiXMl  lo  fnllnw.  The  stake  In  ■pcotpIj  drlviit  IdIo  tbt-  eniiuiil.  and 
kill  fnKli>iii-d  III  II  h}-  llti>  bind  tec.  Tbp  inollicr  li;  left  wItb  IIii*  klil.  In  onliT 
il  alio  uwy  kwyf  wbiTv  to  And  It  hin-^i  rrltirtdtts  fnnii  fiTnliuc.  Tbt-  kid 
juld  I>e  sliikiM  wlM-n-  lie  t-nii  ei-l  tilfiily  nf  wiiiobliw.  HJiiid*".  and  slK'UtT,  A 
111  IttiHh,  a  |M>ii(,  »r  a  Ih>x  will  Huiiwer  iIk*  |>iir|Ki<^  itdmlrnMy.  If  Ibcrv  iire 
riim.  tbf^  niiiKi  W  ^i  Miiki-d  ilint  Ibi-y  niii  Ktwklc  nt  tbt-  ^uinic  tltiiv.    Tbc  niiie 

oiiTd  I liimefHl  rri'iii  odo  hliut  It-e  m  iln*  iiitii>r  ivivKlitunlly  U>  r<ri'v«-tit  timtjiinl 

relot-UR-ut.    fuiuctlDK'a  a  vleorHUH  kid  neta  IbnruUKhly  iuhrIhI  niid  rt^tnlriM 
iU. 

Tbr-  kk)  uMy  tbu*  W  l*ft  Htaknl  iititil  be  In  old  i!i)<Hi|;b  l«>  jro  with  tlii>  fliwk, 

^hkb  b  iiflt-r  hK  or  riclit  wrka.  irr  In*  intij*  Ih-  txil  lu  a  <iirnil  iifli-i'  a  few  diiyt^ 

ts  d'Mii*  In  ll)i>  cornil  niiPlbDil. 

TIkti-  arr  tunny  i-wxcie'rul  hrivikTH  wbu  uw  llji»  nirtbud  rallt^ly.    Uiii*  dinj 

t|wi'i  t<i  t:i-i  pKHl  rcHiilm  If  he  fidlowx  Hilifr  tb«  tvrrnl  i>r  atiikln;  iiH-tlUKt 

efMlty. 

is  verj'  sjiiull  Uiim  uniuiig  UidK  cared  for  us  set  forth  alxive. 
niny  t»P  tine  bri'eder*  cm  a  lurjrt*  scale  |Te|>ort  Ihe  peirentngi'  "f  in- 
ns Km.    This  does  not  mean  lliat  every  kid  lives,  hiil  thiil  mt 
die  tliat  tlie  loss  isotfsset  liy  the  ntinilier  of  twins  that  aru  dropped. 
se  ntdwt  pnielirnhle  feneinj;  to  be  useil  nl  tviddiii^  time  is  iiinde 
jrliilile  piitiul}!.    Ity  tlu>  iis(>  cif  llicse  pnttols  :i  |h.>)i  iimy  \w  inade 
or  smnll  ind  tie  nioM-d  from  one  ptaee  to  another  without  difS- 
Ity  and  with  very  litile  work. 

Weatiing. 

Kidft  slioidiJ  tiot  ht  vreaned  until  tliey  are  4J  months  old  unless 

jev  (ire  veiy  slnmp,  hiH  lliev  should  iitil  rt'iniiin  willi  (heir  niolliers 

kflvr  thev  niv  .'»  months  old.     This  especiwtly  applies  to  the  biielc 

3.  as  they  will  often  breed  at  G  months  of  ni^c  or  «vim  yotmj|p:r. 
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Cutratioo, 

Tile  buck  kids  not  n»«rviMl  fur  breeding  purposes  jdtotibl  Iw 
tiiited  vriion  about  two  weeks  old.    The  curlier  it  if  done  thi- 
will  \)V  tlie  meat  and  the  molinir.    It  is  pointed  nnt  tn  pre^ioti*  jn 
Ihnl  the  nioimir  fi-oni  wcthei*s  ranks  with  that  from  tlie  does, 
the  lU'sh  is  superior  to  thttt  of  the  does  and  inferior  onljr  in 
degree  (o  that  of  the  ktd^^. 

SIZE  OF  FLOCK. 

All  gonl  misers  ii^rrec  lliut  Aiigurn^i  can  not  stand  rmwJm^ 
getlier,  and  tht-  lii^^her  the  griide  of  the  {coiil-*'  the  inon^  .Mi»cepltlilc 
they  to  injury  from  ero\rding.  But  to  stuie  just  hov  many  blio 
he  kepi  in  a  lloL-k  in  iltlliridt.  an  the  tiuiiilier  (le|K>ri<ls  upon  the  t'lim 
ler  iif  their  mstruiiit.  Where  tliey  hiive  the  range  »t  day  ami  I 
yards  nt  night,  the  flocks  may  be  very  large,  but  where  they  hire  p 
hires  luul  sinnll  \n-n>i  ill  utj^rlit  the  flitcks  nnist  not  be  liir|^.  In 
tiuiitliwt^t,  thicks  of  from  uOO  to  1.000  aiv  lierdi*d  lugi'lhrr. 

Much  stress  should  be  liiid  upon  tlie  motter  of  overcrowding, 
it  is  a  more  seriniis  matter  than  i«  generally  recognized.  Uonts 
not  stand  whnl  tJieep  do  in  this  res|X'ct.  They  require  miieh  fi 
air.  and  many  persons  who  have  taken  their  aninnds  from  the  Sa 
to  the  North  have  done  m\  injury  to  the  llock>  by  providing  b» 
duit  are  too  nurtn  and  that  huve  not  sufhcicnt  ventilation. 

CABE  OF  A  FLOCK. 

The  preeoding  pageti  have  no  «loubt   given  tbe    impression 
Angorn  goals  are  very  hai-dy.  and,  indeed,  it  is  Iruc.  es|M"i-iwIly  if 
ftiundftlion  is  upon  crojtses  with  the  common  guat :  but  iIiIh  t^linulJ 
he  taken  by  the  earele?«  or  shiftless  man  lut  a  liceiisc  lo  snbjti-t 
floats  to  all  manner  of  diaeumforl  with  the  ex|»w-tatt«n  thai  the  n 
will  be  fidly  as  snl i.sfaetory  us  if  rutional  attention  were  piven  ft 
That  these  animals  ran  withstand  extreme  cold,  mch  as  that  vf 
island::!  (if  Alu»kti.  or  extreme  heat,  such  as  Ihat  of  Ciiiodahtpe  Isl. 
Is  s-ti-ong  evidence  of  their  fortitude  and  of  their  a«lap[abilily 
wide  range  of  tenifwrature  under  proper  care.     TTiat  they  can  sil 
upun  vegetation  which  in  utterly  u-^cless  for  any  other  purpi* 
evidence  simply  of  their  economical  keeping;  it  does  not  jiiinnil 
to  conclude  lh.it  (hey  never  need  any  other  kintl  of  feed  at  limi-* 
II  word,  it  is  intended  here  to  impress  thi-  fact  tlml,  if  saii>>faii 
results  are  to  be  obtained  in  goat  rai-sing,  th<*  anirnaliN  must  rccei»* 
ranip  nitional  treatment  that  is  received  by  other  live  stock  when 
^results  are  soughu 
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Information  n-hirh  has  been  t-eceiveU  by  the  Jtureati  of  Animal 
diistiy  ibi'oupli  correspondence  allows  thai  the  pri-ss,  in  its  efforts 
exploit  thtf  ;:oo(]  features  of  these  jroats,  has  tu  sonic  i-.xU'iit  I'xujr- 
rate<I  (lie  faoL-«-  It  pcems  lo  I>e  a  favorite  saying  llial  "*  tliey  live  on 
tbinjT;"  un<I  men  who  would  not  ihinli  of  puttinp  u  hoise,  n  cow.  or 
lOf!  upon  its  own  resoiirrps  in  a  )>:is1iirt<  in  winter  wIktc  the  snon- 
ay  Ik"  II  f(M)t  tl«.']i  have  done  so  with  their  ^oats,  nnil  havi*  woiwlored 
ij  l!n*_V  rJid  not  thrive.  The  goat  will  bnnvstt  just  as  eagerly  in  the 
jitiT  ii]Nin  soft  twipi  ns  in  tlti-  siiniinvr,  but  the  twigs  mnst  l»e  within 

reach. 

Goat  iiipn  of  <>xperienc«  ItMive  all  trees  which  the  goals  can  not 

jftrtroy  in  (he  sinnnier  until  the  winter  and  then  cut  them  down.    It  19 

H  goal's  iHiradise,"  as  one  corresixintieni  siales.  to  be  in  tlieh-e  tree 

|)6.     They  will  eat  the  soft  part  of  the  twig— 2  to  4  inches.     Thin 

feeil  for  gont^ — -and  good  feed,  too — although  it  is  i^nch  as  no  otiier 

e  of  our  domestic  auimiiU  will  siiiasist.  upon. 

Xheiv  IK  anuilicr  feature  of  winter  bi-owsinp  which  is  of  importance, 

cl  that  is  that  the  goat.s  ou^ht  to  enter  tlie  winter  in  ^tiod  condition. 

■:for  any  reason  they  can  not  pet  into  good  condition  iti  the  snnmier 

3  fall,  when  there  is  so  great  an  nhundnnce  and  variety  of  briL'di 

c3  weirds',  litlh'  can  \w  expecftcd  of  them  in  winter  on  feed  less  in 

nlity  and  variety.     On  every  fiirni  where  ^out.s  arc  kept  .some  sort 

c^ari^  fodder  and  grain  should  be  pi-ovided  in  order  that  they  may 

mvaihible  at  times  when  storms  will  keep  the  iroats  under  rover. 

^u  umotint  of  cold  will  pi-ove  injurious  to  the  goats,  but  the  caution 

i^r  well  be  re|>eatcd  (liat  they  should  iKr  kept  dry,  es|>ecially  in  coM 

■llier.     A  .siicii  of  easy  acc-e-ss  lliat  will  turn  water  is  one  of  the 

nlials  (»f  gout  raising.     It  should  Ite  m)  ('(inslrneled  tliat  the  ^\!i1er 

^-_  not  drij)  from  the  eave.s.     It  should  not,  however,  be  jX-TfeclIy 

tit,  so  that  the  air  can  not  have  the  freest  cin^ulutioii.     Miiny  goalA 

1  die  frtini  being  ttn)  <h»scly  fuiithied  in  wnnn  shi-ds  or  banis  be- 

!  their  owncr«  will  rt-alixc  llie  fact, 

HXRDINO  AND  TEKCINO. 

oats  require  a  gi-eat  amount  of  exerciw,  much  more  than  sheep, 
%2  one  in  by  nature  n  browser  and  the  other  a  grazer,  nnd  the  brow.s- 

habit  naturally  requires  more  activity  on  the  part  of  Ibe  gouts. 
<iy  are  sensitive  to  restraint  and  do  better  if  not  herded,  but  of 
Xrmi  tJib  is  often  a  nere»iity,  and  therefore  should  be  done  luider  as 
""onilde  eirciniistances  as  jNissihle.  So  far  as  possible  lliey  should 
1  W  allowed  to  feel  iheu-  ivsirainl.  If  constant  atlendant-e  is 
cessary.  the  herder  should  l»e  uf  tpiict  disposition.  Tlie  next  \tcst 
lag  to  the  fn-cdom  of  a  range  !.■»  a  large  postui-c,  wheix'  the  goats 
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mii^'  hart;  OTcrsi^bt,  but  not  constant  attenilanrc.    Sodt 
are  ntnsiilcred  Ibn  rliCHi>e.sl  metlKnl  uf  keeping  thtse  pMb> 
can  I'lt-'^ilv  be  trainiHl  to  come  home  by  feeding  a  link  aBii 
regularly  nt  honK', 

Tlie  fencing  for  pnstores  is  a  matter  whicb  early  crahvia^i 
conlenipiale.-;  going  into  the  business,  for  it  is  the-  i-urreDl  MMf^ 
gonis  will  rlinib  onto  any  gbed  of  ordinary  1i<>iglit  i>r  jnrapujl 
that  will  stop  other  animals.    'While  tbey  will  climb  aai'lhii 
bnilt  in  Rnrh  a  manner  (bat  it  may  he  t'1iml<ed  easily,  tbrr' 
)iuni)  liny  oniirwry    feiiw.     They   will,  bowi-ver.  ^-m-p  ll 
there  is  an  opening  large  enough.   Tlie  nld-fashlooed  "wonii" 
p^{ieoi»lly  if  it  lesiiiK  oiilwiin).  will  nut  slop  goat.').    The  nrif^iii 
I)  feiK-e  lire  an  ini-entire  and  a  delight  to  them. 

Iti  building  ii  g<Mil  fence  tliere  are  other  matters  to  lie  l^uail 
arrninit  than  siinjily  Hint   the  goats  shall  lie  kept  in:  the 
thrmwlves  (es(H-i'iiilIy  the  young  one«)  niu^M.  Ix*  protertetl  fr 
nnd  woKeK  fmni  the  outside.    In  llie  Soiitlimrst  it  h  mudr 
importniit  to  feniv  In  k*>ep  "  varmiuls"  out  than  it  is  to  fennUt 
the  guilts  ill.    So  (lie  dtaible  nlijet-t  must  be  kept  in  \ieir  in 
n  goal,  fence,    .^iich  a  feiire  must  be  di^rproof.  hn^rouf.  ami 
proof. 

I'VniTi's  made  of  any  material  may  be  suitable,  but  the  wiOtli 
fonstrm-tion  i^  tlie  important  feature.     In  order  to  coawt 
land  into  pasture,  a  ten-strnnd  baTbed-wire  fence,  with 
feet  upait  nnd  having  two  stnys  Iwtween,  is  a  ver>'  gnotl 
hnvesl  wire  is  only  1  inrh  from  the  ground,  the  next  fmir 
inches  apni-l.  and  one-hnlf  inch  is  ndded  to  e%'ery  spii-f  Uatt' 
fir-st  Lh'Iow  it.    Tiiut  wires  arc  very  necessary.    Woven  wire,  ilU 
.soini-what  inoiv  expensive  than  barhcd  winN  ninke.s  a  avk  i 
itUfactory  fenw.    A  good  fence  may  be  made  of  won-n  wii»*i 
ligh.  drawn  on  the  inside  of  the  posts,  and  u  etoeely  litrW 
of  wire  S  or  4  inches  above  fastened  to  the  outside  of  tlw  J**] 
prevent  animals  from  jumping  in.    A  straight  rail  fenre.  if  tbi 
aiv  laid  cloni-  enough,  as  well  ns  an  ordinary  board  frnix-.  "iU' 
goals.     A  five-board  panel  fence  4  fpet  high  is  snffiiHeiil  fnr  p»^ 

SHELTER  AKD  PEMS. 

A  shelter  is  necessary  during  wet  spells,  and  mure  estwisHT"' 
rain  is  cold  or  in  case  of  n  sJeet  storm.    Drv'  cold  alone  has  litlk  *! 
injurious  ollei^-l  after  tlic  kids  aiv  three  or  four  wevkn  old.  sc^ ' 
wilt  even  frolic  in  lite  snow  when  tlie  mercury  is  at  a^ro.  uul 
with  app)in>nl  comfort  in  an  o[M<n  shpd.    With  their  dmw ' 
there  is  mi  ivasuii  why  this  .should  not  be  true;  but  this 
covering,  when  soaked  with  cold  water  or  driven  ftill  of  Aft* 
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]y  meUBoe.  GoaU  will  not  get  wet  if  tbey  liavo  an  op|>orlni)ily 
tfoid  it.  They  apprecinte  a  tJieUer  and  will  alwnys  seek  it  at 
t,  and  during  tlie  day  in  the  event  of  storms, 

rats  sliould  not  be  left  on  the  range  or  iu  jwsture  overnight.  The 
Ir  la  practiced  to  a  considerable  e.ftent,  but  e.xperienre  has  shown 
tthey  are  snfer  in  clowr  oonfinenient  durinp  the  ni(;httime. 
ic  pens  in  which  the  gORl-i  are  Itept  at  nij;ht  should,  nbove  all 
^  be  in  sueh  a  location  that  thev  can  W  kept  dry  by  drninage. 
«»  is  Utile  iiNc  in  raising  Ati^rnnis  for  tlieir  fleecp-*  if  they  are  eom- 
c3  to  wade  throngli  mud  ami  filth,  or  confined  under  the.**  con- 
ns." The  fleece  would  winn  l>econie  soiled  mid  matted. 
le  hheds  provided  for  their  t^helter  niiiiil  l>e  of  ii  size  to  give  au 
fiance  of  nxun.  The  goals  ^.hoiild  not.  under  any  circwmstaricea, 
owded  together.  If  they  are  th\i3  crowded  in  cold  weather  Ihcy 
pile  lip.  with  the  i-esidt  that  some  of  the  younger  ones  will  di'e 

siifToTHtinn. 
rolter  from  the  snn's  rays  nhould  be  provided  for  summer  timew 
ongli  g(Mit>  are  able  to  withstand  intense  heat.  tl*ey  do  not  Ihrivo 
len  pobjwted  to  il. 


Mh* 


F£EDIVO  AND  SALTrNTa. 


tc  prinri|ial  reason  vhv  jcoats  will  he  raiacil  )n:^ea(I  of  slieep  in 

places  is  iMXTaiise  they  are  praclinilly  incsprnsive  so  far  as  feed- 
s  concernc<l.  This  phase  of  the  subject  is  <niile  fully  discussed 
r  the  lu'ad  of  "  Brow^iing  antl  pasturage."     They  eat  the  leaves 

mmer  and  the  soft  twigs  in  winter,  and  if  there  i«  an  ahimdanee 
tlier  they  will  not  require  anything  cIm?  to  sustain  life:  but  tliiK 
ilion  exists  only  in  i-ertaiii  loeatitie^s  and  other  means  must  be 
ted  elsewheiv.  They  arc  fond  of  straw  and  fodder  of  any  kind, 
►twilhstanding  tlie  ability  of  goals  to  subsist  upon  coarse  fotlder 
Ki  winter  season,  the  impression  must  not  l>e  held  that  they  will 
f«  well  upon  it  in  the  absence  of  Iuijwjw.  They  will  extract  fr<nn 
>  fodders  all  the  nuurislirnenl  ohtaiiinble,  vvliicli  is  n<il  very  grent, 
xtust  receive  some  supplementary  feed.  Any  kind  of  grain  will 
''er  this  purpose.  Piobably  the  liest  feed  isoats.  and  if  it  is  sheaf 
l»etter  still.     In  Te.\as  soniie  i»f  the  large  goat  rai?*iTS  frcd  ctitlrm 

by  scattering  it  npon  the  .-inow  sii  that  goats  will  have  to  exer- 
teniewhnt  in  picking  it  up :  besides,  the  time  consumed  in  picking 
he  seed  thus  mattered  insures  belter  mastication, 
owpea  stubble  in  the  autumn,  otherwise  used  for  fertilizer  only, 
proved  a  satisfactory  feetl.     Cowpea  hay,  clover  hay,  and  alfalfa 

are  all  niosi  excellent  coai-se  feeds,  and  no  grain  is  necessary  with 
1  of  this  kind  to  carry  the  goats  through  the  winter. 
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It)  feeding  grain  care  must  be  lakvii  not  to  make  Uik  Bippt;  MJ 
librrnl.  imlesi  llie  object  in  (•>  fnlteu  for  sbiiighter.  (jimt!>  nuly' 
iMscoiue  lazy  o«  a  plentiful  impply  of  grain  aiul  will  decline  to  goj 
l4i  food  upon  the  JiniHb.  This  is  nn  inip^mmii  jviint.  as  ihi-tr  ha 
nean  to  a  lnvff!  extent  is  attributed  la  their  feedioir  upitn  bruK'w 
to  the  reTiiiltiiifr  (•xeivise. 

Tt»  k*fp  goats  in  good  condition  the  quantity  of  fctd  i. 
varies  according  to  cliiuate.  A  fair  nvenipe  would  lie  onc-riHittli  | 
pound  of  corn  or  its  equivalent  in  other  grains  and  I  i  iHiunds  uS  b,t  I 
lit  B  ration.  If  an  nbundiim-e  of  winter  pasturt-  i.s  «v«il«l>le,  ll«rj 
ration  fed  nnoe  a  diiy.  pivferably  in  the  evening,  iti  mtfficipnt.  If  ratkl 
[Mistiiragp  itisi-Nnt.  ihey  sbouhl  have  it  twin>  u  duy,  nnd  uu  wi>l,  <ikM.I 
■lays  whon  ki-pi  all  lUy  In  :4li<><].s  it  ^ilunibl  In*  fi-d  lbn>H  tinier  or  itwirl 
nttions  sbunld  Imj  made  c-ousiilendilv  hirgcr. 

Siignr-lMH't  pulp  has  Wrn  fcti  willi  smt-ess.  Tl>e  goats  must  1*1 
taught  to  eat  it,  but  after  once  learning  they  seem  not  to  i>enlili-lu^f 
enough. 

(foiits  will  not  wit  soiled  feed,  ae  ihey  are  %ei-y  fn-stidions  iii  Ihil 
niatU'i'df  ileaiilinessof  feed,  and  they  have  no  int'Iiiialioa  lu  ^tan.IiBl 
mud  or  filili.  much  lejw  to  pick  their  feed  from  iL 

A  niniiing  stream  in  a  pasture  i^  valuable,  but  if  thiH  ix  noi  |jHT«ut 
gotxl  water  fluru  ii  spring  or  well  sluiuIJ  beafTonK-d. 

Uonis  ivquire  more  .sitlt  than  slieep,  owing  to  tlie  mure  asiritipMA] 
Hmrncter  of  their  food.  If  loose  salt  i^  used,  the  general  custom  ista 
give  it  on«?  a  week  on  regular  days.  1 1  rock  sail  is  u^d.  it  should  I* 
placed  where  the  aiutnuU  can  get  to  ir  at  any  limo.  lioi-k  ^Ii  Is  ]i»f- 
rrable,  a.s  it  can  be  placed  in  lioxes  or  Irougtis  raised  fnuu  tlie  grotinil. 
and  tliiis  bi-  Uept  out  of  the  dirt  and  ite  of  easy  access  to  the  gtiabial 
any  time;  tino],  too,  liiore  is  no  wnRte  and  no  danger  that  the  nai 
will  eat  too  much  of  it. 

UAfiKZNO. 

Several  devices  for  marking  goat»  are  in  use,  hut  the  metal  laticl  in 
tho  car  is  prx>bably  best  knoi^ni.    A  practice  which  appears  to  give ' 
iintisfncliori  is  to  tattoo  the  numl>ers  into  tho  ear.  iii-'ing  Indit  ink' 
U  is  found  that  the  metal  label  \>i  ^onietimes  ptdled  not  hv  t>rit-ii. 


DISEASES  AKD  ENEKIES. 

G<mls  are  le^i-;  subjeel  to  disease  lliun  sIuH-p:  but  these  a])e<'n 
closely  iillied  that  treatuienl  in  eases  of  disease  is  the  same  !>•;  -  -  ^ 
Several  aroouuts  have  hwn  published  ID  the  agrieultural  pn^  of  fl 
Is  in  the  Southw<>sl  being  ulTtt-tetl  with  stoniacb  worm'*  :<■  i 

in  the  head,  the  same  as  sheep  ore  affected  in  the  ^OUK  lu._ 
rja7 
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tivfltoient  rocommcnded  for  the  setvw  worm  is  hs  fnllon-s: 
to  any  one  of  (he  cjirbolii-  shee(>  dips  10  per  ceot  of  fhluroform. 
^piy  this  ini^ctiire,  after  thoivughly  cleaning  the  wnund,  with  a  w»d 
(icotton.  The  chlorufnnii  ininicdiati-ly  dci^ti-oy.s  tliu  Inrvu-'  and  Ihc 
)lic  dip  prevents  tht  further  blowing  of  the  wound. 
K  ^>mavh  worm  {//'rmoiu^hnv  runtoftnn)  i>i  the  aiute  form  as 
In  fihevp.  cattle,  and  deer.  The  treatment  in  all  eiises  i)>  the 
ss  for  slieep. 
ists  liave  at  it-aai  three  kinds  of  txxh  jmruMles  peculiar  to  their 
i<s,  but  apparently  only  two  kincLs  of  scab  develo|i.  Fsomptir 
of  ^Jle<.•p  diK'.s  not  devrlo|)  distniMc  upon  them,  thou};;h  it  can  un- 
lbte<lly  .siifluiii  lifi.-  for  u  while. 

rnpcwormiJ  of  the  genus  Moniezia  nr*  found  in  goats.    Tn  t!i«  in- 

tincs  nre  nlso  found  live  rnundw<trnis  noniely,  XfinatotHrux  fUfot- 

(Kfophnf/imfonium   nenuloAum,  Stronffyltt«  h^postomun,  Iiuno*to- 

triyoiviftriihaium,  and  Trifkura  aj^niti. 
^enninous  pncunioniii  ocetirs  in  goats  as  well  as  in  sheep, 
["ubertrulosis  is  rai*e  in  goatJs     Their  freedom  from  this  widespread 
insidious  disease  i^  prolmhly  due  to  the  fee<l  and  climate  where 
•ninials  are  found  and  .to  the  exercise  and  fresh  nir  obtained  in 
Ltiiiu^  over  tliu  pastures.     When  t'oiitintHl  in  close  ijiiarter^  with 
's  thai  liave  tubeivniosiN,  ^inti<  will  also  eontnict  the  4lis<>iise;  in 
»r  woixis.  llie  goat's  freedom  from  tiiWRridiwis  is  dueln  eiiviron- 
tt  rather  than  to  a  niitnral  iinniunily. 

itn  in  ffood  condition  ai*e  not  likely  to  he  diseased  oi-  to  c-otitracl 
jBse.  hut  there  are  some  mahulies  which  affect  them  if  they  are 

litted  to  gvl  into  poor  i-fin<]iliou. 

Vkosis,  (lie  disease  whieU  played  siicli  havoc  in  a  few  tIfH'Us  a  f^w 

Its  a<^i.  seems  to  have  idioiil  riiii  its  course.     The  Tturenu  of  Ani- 

Industry  t<K)k  liohl  of  ilir  di^^-ase  vigonmsly  in  liH>2,  and  the 

'ice  given  and  the  bulletin  publi.slie<l  have  re.«iulted  in  much  benefit 

the  brccilers. 

'akoids  is  probably  not  of  recent  origin,  for  as  early  as  187tJ  re- 

of  lottfieK  of  goats  from  a  disease  whose  symptoms  closely  !■«- 

tbied  lakosii^  weiv  noterl  in  the  Country  Oenllemnn. 

'he  symptoms  of  takosis  are  somewhat  similar  to  those  accompany- 

u  parasitic  invasion  of  diarrhea  ami  pneumonia.     Listlessnese 

a  languid  appearance  are  the  first  to  hp  noticed,  witli  a  slow, 

kle  pulfti*  and  an  elevahd  temperature.     Snullling  of  the  nose  and 

kstonni  coughing  are  sometinies  observed.    The  animals  hecome 

weak  and  are  easily  lunwlce*!  down.     The  appelite  is  capricious, 

rumination  Is  sttldoni  iiiipaiied.     A  Ihiid  dist-harge  of  had  odor 

II  the  bowvta  ]»  usually  observed  In  the  last  days  of  life.    The 
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visible  mucous  menibrante  are  pale  aud  iiiiemicT  and  rvspinliua  m 
laboiTcl  unci  rapid.  In  no  iiiMiimi*  has  llic  nattinil  rvrovrrii'  tA  ui 
aniiitiil  bi^on  .■^t^cii  when  once  the  i;yniptoiu6  of  tukot^in  wcrr  nottJ. 
All  affected  aniniuls  should  be  isolated  inunvdintely  upon  tb«  «IU- 
covcn'  <if  tUe  ^'iiiptoms  nnd  ii  ^rict  <|uaranlinc  t^tioiitd  be  maiii' 
taiued  as  long  as  the  <liM>it.se  n'lnainson  tlte  premises 

Good  results  have  l)eeii  obtained  from  the  administrnlioa  of  (1.1(1 
p*ani  doses  of  calomel  twice  a  day  for  two  daj'^,  followi^  by  [xmilrt* 
composed  of  arsenioiisi  acid,  l.-VO  ^ant-s;  iron  reduced,  l:i  gruBt^; 
quinine  hulphule,  0  gramu,  made  into  twenty  powders,  ^ving;  tuir  iir 
each  adult  goat  jnoi-niiij.'  and  evening  aftet  the  calomel.  Afltr  in 
inlerviil  of  twu  diiy^  this  trvaluienl  may  U*  ix'pealcd. 

Goats  iirv  a]}t  to  have  fool  rut,  but  a  cure  is  easily  effwted  by  ibt 
iiseofstLlptiale  of  i-ojuht  (bhif  vilrinl).  It  is  usually  applii'd  bv  tlrir- 
ing  the  goals  Uutiiigh  ii  Iruttgh  t-tmlaiuirig^  ii  Milutiou  of  '^trofi|;  lilm- 
vilriol.  The  Mihiliou  shoiihl  lie  nlwut  an  inch  in  depth.  Oscar  Tool 
tt  bix'cUer  of  much  experience,  says: 

Uuitei'  of  uQitniony  ii|i|)lt«l  ivltti  n  stllT  fmibfr  will  <^ire  It.  or  nils  I  amm 
of  Kulpbiiri*'  ttfid  wltb  '2  ouiie^o  i>r  iriti4-t,-»r  Uiitl  ii|>t>lr  <>«  itlKJve.  Co  urtt  tW 
wtiolf  Imiial.  CtHii'nill.v  out-  n)i|ill(-ii1l(t(i  nirva  If  wall  doDK  Ctaaace  tbr  rugi 
al  tlH>  i9uui(>  liuif  ir  j'du  can. 

It  i»  not  a  difficult  matter,  as  all  gout  men  agree,  tu  rkl  goau  of  lid 
by  dipping'  tlii'ui  in  any  of  the  common  shrcjulip  pre|)nnitionp.  Tit 
animals  i'hii  nut  ilirlve  to  the  l>eKt  »dvaiita<|e  when  they  iitv  carn-iag 
a  tteecf}  full  of  lice :  >iometuiies  the  lice  l>ecome  so  nunienuiB  as  to  «i» 
(he  goat  to  lose  flesli  and  finally  Ii>  fail  to  pOKlnce  a  k<x>cI  quality  ii) 
nmliuir.  or  even  1«  produce  a  kid,  if  the  infested  animal  Is  a  tlw. 
Goat  rniserK  must  learn  thai  an  uuinial  which  is  liadlj  infesifd  vKb 
lice  ill  the  winter  nearly  always  n'<]iiin-s  extra  feed;  in  other  voris 
if  lice  an-  niisivj,  they  insist  nil  U-ing  fed. 

The  fact  that  many  plants  ivhich  arc  poirmnouA  to  ;>he«-p  and  cattle 
niiiy  Iw  ealeii  with  imjiiinity  by  gouts  is  frc<pieiitty  referred  to  bf 
writerti  for  the  {iress.  It  is  true,  hnwever,  (but  gtuit-^  -^Hiteliniec  ilir 
from  eiiting  poiHonous  plant*.  The  so-called  "gi-ound  ivy**  hift- 
cially  Inferred  to.  Uut  it  is  believed  tliiil  goats  will  not  fnt  jMtivinoa* 
plantfi  to  an  injurious  extent  unless  driven  by  biuigL'r  tu  J<i  ?•>■ 
Fatalities  to  spiats  from  eating  inoimluin  laurel,  prrvimisly  n'frnrd 
t<t,  are  occasionally  reportisJ  during  (he  early  spring  niwiibs.  A« 
mmn  iis  other  fi)nns  of  vegetation  iMHymie  '^utliriently  advanced  to 
afford  the  animals  enough  feed,  they  will  reftine  to  vat  the  laurel  aad 
no  more  hanii  is  eiiused  by  the  plant  unlil  the  coming  of  atHrthrf 
season.  Small  cpiantitie^s  of  laurel  may  be  eaten  wilhoul  ill  I'fni. 
Bud  it  Is  only  when  driven  by  hunger  (o  the  coiuiiniptioa  of  lanj* 
amoinits  (hat  any  harmful  results  follow.    The  use  of  u  dtmdi  eoa- 
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&&.■:!  pLTlfully. 
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A  hmiyard  fnwitt  hiv  n*(n»'"'l*^  '\v  I'i'wt  fiirmors  as  n  very  irirfg- 
int  pftrt  (if  tbeir  lire  >4fK'k;  »tid  yet,  although  so  oft^n  tiPgU^cted 
bmed  to  »hiftfor  thprawlreR.  lhp|KiiiItrTand  i>gf>'eropcon^uiitO(i 
,e  aggTVfftte  one  nf  tJii>  nujisl  intportsnt.  and  vnliiMtile  prodnrt^  at 
rican  a^ralturp.  The  fonditidns  iii  thi.s  rounlri'  ai-e  smch  tbat 
Sooltiy  UiduKtrT  i»  okpnbK'  of 
inite  expani^ion.  tuid  tberi'fuiv 
to  tm}ft  nny  rlemnmls  ttutt  nuy 
mSm  upon  it  either  by  hootc  or 

pwtuute  of  faieh-grade  prodnct  — 

urder    to    wxiire    a    larger  con- 

ption    of   pooltn-   products  per 

n  ill  the  Unitct  Stale*,  it  is  of 

e  itnp<ii-tanee  thitt  there  should 

p<    l)V    au    aliundiiiit    sitpplr    of 

Sy  fresh  ejfgj*  nnd   <if  the   liest  grades  of  table  poultry.     This 

ition  \h  hIso  II  iiei*jw4ar)-  factor  in  the  developineut  of  tiji;  export 

u     When  the  markets  an-  tilled  with  ejfjiJi  whieh  havo  lost  their 

h"  and  flavor  hv  long  keeping,  and  numy  of  which  havt^  a(tpjin»d 

luwive  tUHtc:  when  the  broilar^  and  roaster!  ofFered  to  the  con- 
sumer arc  thin,  tast<>less. 
tough,  and  iittofrotJior 
unfit  for  the  table — it  in 
not  surpn:<in^  Ihnt  thoy 
nre  [MRsed  by,  >Liid  Iteof, 
ttiutlon.  or  {Kirk  tak«n 
ill  their  sU-ad.  8<i.  uIm*, 
when  tie  exfwirtiT  IS  buy- 
ing fur  miiKigiuni-RL  to 
fontign  niarkotM  he  tnu^t 

le  lo  Hnd  nt  uli  tinier  a  good  article  of  eggs  or  poultry  in  ^iitiident 

ity  or  be  cnn  not  t;ontiiiiie  his  tnule. 

idbility  of  increaud  eoniamption.— An  incniweil  .Mipply  nf  poultry 

ichi  of  th**  biij;h(<Mt  i-Ihsn  would  iiii({tie«tionably  U-ad  to  un  inrn'u«ed 
mption.     There,  in  nf>  iiioi'e  Kitiple  iind  |xfpular  artiolf!  of  food. 

looaequently  we  luay  (M>nlideiitly  I'jcpet^t  tho  dejitand  to  develop 


L 


L— lnpl«tacnl  botup  inui^Dtmod  Intopoohrrtioayc. 


« 


In  proportion  to  Uio  increase  of  our  popitlatSon  and  to 
iutellisfpnce  with  wliii-ll  th(^  mariEcbt  nTV!  i^applied. 


fM.a.— A  kwi-ln  |Miluy  biHU-, 

Increase  of  product.— Thore  i."  no  stock  on  the  fann  I 
bettor  relntivi'  return  txi  the  foc»d  i-onsunipd  tbuii  do  the 

oniiAciiiKMitly   it  w   well    w«>rth 
coniii<ifi-  in  wliat  niaiiwr  Itii'ir 
may  ho  inoivAM-d  without  dui 
iitoly     ineiv«.sin(f    i>x- 
pc  RHPrt.        Til  f     f ow  In 
niiL'it  tiiive  ronifortitt)l« 
and  healthful  i)iiHrtrni, 
they  tniut  have  proper  food  and  ni^.'^tiii;'  fucilitives 
hut  It  U  not  lit  all  nctcosRBi-.v  that  there  should  he 
extnn*ngRiit  expend iturw  in  supplyingf  tbeae. 

THE  KIHD  OF  F0WX8  TO  KEEP. 


riu.  i.— {ilni|ilp  loriitiii  ■■•nluT  IwiaM'. 


funloytaa 


Tlick'mAot  r\i'u'V,vMi>s\juW>s»:^M^aB,».tfccni(lop6ndg  almcMfti 
upon  the  kind  ot  nvai^  -w^io  ij»ia.-u»JBSft  "OtwaKv  «a  viv^w  -ox^  ^ 


Flu.  A.— l^mtUThniM*  w1  ih  *oniu>h(iur  •hful . 


a  are  no  birds  which  stand  nej;l(H?t  bettor  ihiin  thr  (■ominon.  mon 
baru3'arcl  fowU,  for  Uiok<>  luivn  lived  and  dev't>li>pf'd  under  unfa- 
)[e<x>Dditiuii!iand  arc  urt-ustimied 
lit  for  themsclvLM.     Thi- v  ur«  g««- 
r    hardy.   vitr»jroii.s,  and  yii-Id    a 

fail'    rvttirn   iu 

ogRsorajJlubUi 

poiiltrj-;    thoy 

respond  fairly 

well  to  gener- 

uuif  treatment,  and.  if  s«lM-trd  with  .sonn-  <iiri>,»ri' 

bynomf»ostobedt*.siMsi'd.tn'i'nwhcnthcirpr<Hi- 

uctis  compared  with  ttiatof  th<->;<taiidardl}rct:di^ 

IMPROVEMENT  OF  BREEDS. 

iprovetnent  uf  the  common  poultry  should  l»«^n  in  most 
breodiiif^  fnnn  birds  sele<;l4*d  for  tlicir  nhnpc,  sizi*,  and  pi*o- 
*,  and  by  Iwlteriug  tlw  condir.ioiis  of  life  inidri' wliicli  they 
epl.  !f  tht»  owuer  in  willing  to  jioa  little  furl  her  and  to  bestow 
what  mort-  attuntion  upou 
inLi.  ht>  may  cros.s  them 
malEM  of  iL  iitandard  ht'*>ed, 
iplaet!  Ihwin  entirely  by 
miileK  ntid  ft^midai. 

OF  70WIB. 

indard  breed*  have 
brought  to  H  higher  pUtie 
iVftloimii'iil  by  extra  enre 
iiore  skillful  inHnii^enieiir . 
if  they  uit;  to  iiijiiiitaiii  this  improvemeut  they  must  lie  con* 
d  under  tho  condit  ions  wliieh  brought  it  about.  They  suffer  more 
nrglcrt  and  iinhealthful  >«nri'mtndii)(ifA  thun  do  the  rotnnion  fowL^. 
l««  lt'!wac'i'UMt<.nied  to  th'^seeonditi-^n-.     The  standard  brocda.  for 

the^e  i-oasons,  may 
I  not  ftlwayii  give 
^  satisfaction,  if 
Ihi-ir  eharactenstics 
and  retiuirenients 
aru  not  underetood. 
If,  however,  the 
highest  returufi  are 
(■]q)eot«d  whieb  care 
llcillful  nianiigrment  can  obtain,  then  n  breed  of  fowls  should  be 
ied  which  has  been  bred  for  goueratioM  with  thw  obicct  in  vveNi. 


■ 


1*1').  t.— OimaliucUon  »!  MotU. 


IT0  o  s  r 


Hit 


PLATro»ht 


I 


MiiTi 


mm 
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Fta,  9.— ftenttniul  view  ot  platioptn  und  nattM. 


L. 


POPDLAE  VAEIETIB8. 

Tlifi  riioat  popular  fowls  ill  tUi?  I'nitt-d  Statf-s  ar«*thc  Ami»rirftii  i  - 
known  a«  the  I'lyuiuutJi  K»x:ka  ami  Wjiwndottes.     Tht;y  urn  of  u^:  — ,. 
mm,  good  as  broil«':r»,  good  tut  roasters,  good  egg  prodawrs*;  the  bn» 
ttro  good  sitters  aud  gpod  inotliem.  nnd  for  iheso  rcs^ona  tbryiw 

kuowii  asgeneral-purpOBp  fowb- 
In  the  Barred,  Buff,  and  Wbitf 
Plymoutli  Rockfi.atid  Lhc  White, 
Hiiir.  SilvLM-.  (roldcD,  BUck,  Bud 
Piirtridfr*  Wyaiidottes,  tJien '»» 
MitCcicnt  ranero  of  color  to  nwel 
nimr-sl  any  taste. 

BOO  FBODTTCTXOK. 

For  farmers  who  de«ire  fowl* 
moro  purticiilarly  for  egg  prodoc- 
tjon,  thp  Mwliterranean  hn«di>, 
parti  I'ulfti-ly  the  TveghorrM,  Mi- 
norca^ and  Spanish,  are  to  bi 
recommended.  The  hirdit  fit 
these  breed*!  are  smaller,  moreit 
tivR,  and  groatt^r  forager»  than  Ihp  RochH  or  Wyandottov,  and 
layuiv  they  are  iirtstiipa&scd.  Should  it  lie  diviirable.  on  the  ott 
hand,  to  nuiie  btavier  birds  (hiin  tlie  Vlymotilh  It^M-k^.  wr>  HhouUl  ml- 
urally  ttini  to  the  Asiiitiu  brfi'ds,  which  in«^Iudi^  the  Bniliniaft,  (Joel 

aod  IjungxhaiiD. 

WSIOHTS. 

The  staiidnn]  weights  of  the^e  differeut  chutsoit  are  as  fullows: 


nv.  la    Beottoiil  Tiew  of  «onoaUi.-d  at  daikmnl 

MIL 


8(«cdK 


Plrnonth  Roetai . 

WranriDiUB. 

L%fat  BnlitUM  . . 
tJukllmbauw... 

Oochlm 

ijingBliana 

HbuMfW 


M 

11 

lQ|»aU 

I 
* 


N 
•1 


llin  Ijegb«>rnH  are  !«rnii1lt^r  tlian  the  Mitionmt  iind  SpMtUb  wd  lBn> 
not  lieen  given  t^tnndai'd  wcighu. 

Tbo  Rhode  Mand  Rod  is  a  prumiiting  gejicnU-purp(to«e  brec^.  mva 
hling  in  size  and  form  the  Plyinouth  liock.  It  bus  bwu  developwt  hr 
enKwing  and  ^IwtJon,  bnt  has  not  yet  been  admiU-ed  a«  ■  studard 
breed.  ^^^M 

SELECTION   OF  STOCK  FOK  BKSEDUIQ.  ^^H 

Having  in  mind  tlie  »ize  and  pecHliuntintj  of  the  varieties  of  fowU 
to  which  reference  hm  lieen  made.  It  would  :(ppcni*  ti>  be  a  not  diffiraU 
matter  to  m^tiKt one  whicii  would  tsuti^tfy  the  rcqu i tvment^^  of  auy  fiirnk 
Zo  purcboftiug  Vive&dVng  tsUi^k  '\K  is  buyortant  to  purchase  from  relitbW 


ik^' 


breeders  only,  tutd  to  iu«nprt»in  that  the  stock  is  in  hnnltJu'  condition 

Mid  thflt  It  has  \ieen  brvd  f<ir  eurly  maturity,  itize,  >iliitpc,  and  ogg- 

rodiicing  qualiti(^  rutliiT  ihmi  fur  iH-rf^Ttion  of  fwitheiing.     For  the 

lowroom  tlipfwU.hi^rint'<^n  in»t  In-  neglrctwl.iia  the  jiidgoe  often  place 

il  abend  of  all  oth«r 

f  entures  of  the  bird's 

(uake-up;  hutforthe 

(arm  lb(>  color  and 

[-marking  of  feathers 

luxt  Iw  bt^td  Hubor- 

linote  to  tJie  iitilita- 

Irian  (|imlitius.     The 

[f«tthrr»  should  not, 

>irp\'er,  he  <'iil:ire- 

'ncglect«d.a8their 

Brfectionisanindi- 

ation  of  Ihp  purity 

of    bIo<»d  ant!  capft-  _ 

JuUit-sHut  hrL-edinjf.  r»,  u.-rMif«*<icirJBAw>«4i»t 

POTTLTRY  HOUSES. 

It  i-H  ver}'  diwimbh"  thut  |xiultrv  shoulfl  be  provided  with  a  houtw* 
9Wbitt  jwpiinitftd  from  the  othnr  farm  huilding«,  hut  ncair  cnou^di 

to  iJic  Uirriyai-d  »»►  that  they 
can  3pt'nd  u  \yavt  of  thoir 
lime  in  smiUrhiiip  for  nnd 
}^itlinring  up  the  many  iteedK 
and  gmin.H  wliicb  olberwiKe 
would  mil  In;  utilized.  On 
furai»  when'  no  poultry 
house  w  pr<ivided  thv  hen*. 
ari>  irompi'lletl  to  srek  nxMt- 
inji  pliwi's  M'hpri'Vi^r  they  can 
— ^pp^HiHaiH  IK      Ibidtlii-m — KonieliuiftMin  fruit 

""■.■>^^  L jjiKfep^^g^sy rJUf      tivrs.    .s<pn«*lim('!*    on    fe«d 

,  -'■JBHf*^^'^^^^        ratk-s    HonirtiuH'jt    <m    the 

-^^^"^y  -  fanii  niaehincry,  or  even  the 

-        wi^un»t  and  carriajiMs.     'I'be 

F«».K.-^m,.:.,-n,^..., >.  r , ,ry  l,ou..  ^  1^"!^     ''^     ""*    ""'.V     Untidi- 

no«s  hut  fruit,  feed,  imple* 
mentfi,  and  watfuiiH  arc  Koiled  and  injuii'd  by  the  dropping)*,  and  8oine- 
timee  vermin  swarm  in  the  rooatiug  places  to  such  a  dcgrec'  that  tb<> 
bena  are  voted  a  nuisance  rathor  than  a  desimblo  purt  of  the  fami 
KtCK*k.  If  these  vermiii-inr(''iit>(l  plneett  are  near  the  horse  stable,  tlm 
nitlCM  may  attack  tlio  hon«e»,  causing  itehing  uiifl  a  mangy  condition 
of  the  skio,  the  origin  of  which  is  not  alwayij  xuspeotad. 


L. 
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■no.  M.— Uuable  iwniur  lumae  wlih  wniiL-lilbs  •Ijob. 


i»aErERABLE  coiTDmowa. 

Poultni'  hi>iiHr-!<  need  not  be  clabornlc  in  tboir  fiUingn  or  cxpnudrvin 

(«>n.*tnicrii>n.  Thprp  *n 
ivrtnin  (f^tnditioiiii,  bow> 
ever,  which  Hhouid  be  In- 
sistml  upon  in  itl]  caav. 
lntli>itirst|>Urr>.  fh«  boiue 
should  W  loraU-d  upon  soil 
wbirh  U  wrll  drained  tind 
dry.  A  g-nnvolly  knoll  in  beat,  b»it,  feilinjfthi-^.  thcsito  should  b.;  r»u*d 
by  tli«  U8c<  uf  tho  pltHT  nnd  »umjwr  unlil  tbcrv  is  n  gentln  i^lopein  ftU 
Uirvclionswilfii'iftnttoprpvtjDk 
any  standing  wati-r  I'Vt'n  %t 
the  wctJtesl  tiiiiett.  A  few  in- 
ches nf  sand  or  gravel  on  the 
suifa^.'c  will  bo  viTV  useful  in 
preventing  tli©  formation  of 
ui  ud .  [  f  Ibo  bouM*  ii4  tfb  clt«  rod 
fruu)  tbi>  noilh  and  nortiiwt^fit  winds  by  n  jrrotip  of  vvergrtwiifi,  thii 
will  be  a  dccidud  ndvantl^^  in  the  colder  |Mrta  of  the  country. 


MMM     #t>u<r. 


Ofw 

aura 


fkl.  14. — annini)  (iliui  n1  ilnnltlii  pucillry  Iihih  wMh 
•pntctitliK  ih«b^ 


,■»*' 


,£■■*. 


Fki.  tL— Otntnon  A^i^ied  lump  wllb  MMofttaL 


VEIUSBB  BUIU>ZNGS. 

Somotttm-3  there  t«  already  t 
i^imttl  building  on  tbo  fiimi  whkb 
hnn  )N>i-n  u>w>d  for  iuiplenuintx  or 
iininiiitH  »nd  wbit-b  i.*i  no  lonjrcJ'  t^ 
(juiri'ilfor  tlM-sf  pur|>rw«':<.  Stirtpi 
building  miiy  i>t>  cakUv  6tti-d  for 
[Kiutli'j  by  (tutting'  a  smalt  dour  in 
one  aide  and  placing  roosU 
rw>i!i(8iiith(MnU>rior.  ((igs.1 


fw.  IS.— A  Mmnm  InrtB  at 


INEXPENSIVE  STB.UCTVKB8. 

In  nu«n  thcrti  in  no  bitiiding  .suittthlt;  fnr  reiDoddin)^  into  a  pouhrr 
huu^*-,  Hn  iiR'xpdnuivc  Ivan-to  uuty  bu  built  {Ag.  3),  or  k  new  buHdirif 
constnicU'd.  A  b.»u»*e  for  this  purptwe 
itbould  Im>  plimmnl  with  a  vit'w  to  nun- 
plic'ity,  (I'lmomy,  nnd  oonrwnienro, 
wliiU'  supplying  tbr  condilionii  proper 
for  jiucctvwful  |x>ult>rr  kvefHng. 

Om;  of  the  ininiplrjit  forrn^  of  poul- 
try houao  h  ahovia  iu  Hg.  4.  iukI 
ffround  pinn  of  tfao  tautie  in  tig.  5. 
A  ft'Fiiti'hing  shfd  may  l»o  nltm'bed 
*iO  the  Ride  of  this  Loustf,  an  in  tigs-  tJ  and  7,  which,  if  deslrpd.  mar 
te  incluied  iu  froul  wVtk  \>o\Aln  ^^vre^  ao  as  to  keep  the  blrdu  oondned 


4flV*«|^<-AHl 
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rzNos.  

•mU. — Thfl  doUilt  of  <vuii«triii;tion  of  roost*  are  seen  in  fig.  8.    Tho 

lortant  {KiiiiU  art-  »  ncurlv  llflt  or  j^tigbtiy  Toumlod  surface  on  the 

nr  aide  »ik1  iih  f^w  i-ruolcN  utid 

rices  Hs  posMibli;  in  whirli  wrmin 

f  bide.     The  rooKts  tiiuv  I"'  nuidi! 

by  3  inch  wnntli  njr  and  .-(hyuld  hr 

Kit  ill  tliiit  ihpv  (Tin  I'anily  bo  rc- 

red  at  any  liiiif  for  <>li>Hiiin^  and 

nft^c'tinn.     A  pliilfomi    is  often 


Fid.  IT.— A  uouunou  ti«tii  ul  nblckcb  cnop. 


.  LS.— Chick ra  CMv  wlifa  lurUni^Bud  covarc^  run. 


«d  undirr  (111!  rotxsts  to  nitrli  the  droppinffs  and  the  nei^b*  arp  plat'wl 
Br  this  plutfonn.     In  a  honw'.  .-.iich  iw  fig,  !>.  (he  Hiaiiure  pintfonn 

niav  ln!  dispensed  wiUi 
and  tlw^  noM.  boxes  ptac-cd 
aJon^r  tho  fi-ont  or  eides 
of  thi>  biiildiujjf. 

NfitU.-  -Tho    Niinpl*>-'t 

fttriii    of    nest  i^  a  box 

pW-ed  upon  the  floor  of 

the  poultry  huni<e.    With 

heavy  fowU,  which  are 

to  br«ak  thein-gg^  in  lighting  away  othur  botis  thai  tiy  lo  enter  their 

when  lJi('y  un-  Iiiyiiig  and  l!ms  acquire  the  habtt  of  ^y^-euting,  a 

conirL'ultfd  ur  dark  rie.-it  iiuiy 

lecKatiJiry.    (Fiys.  10  and  1 1.) 

OOr.— One  of  tlie  iiiohI  tixin- 

omepui-tdof  a  poiilUy  hnii.>v 

lake  satis^'tory  is  the  Uoor, 

ly  UHP  earth  tb»ni-s»  but  the.se 

often  damp,   (>spe.rially    in 

TTvatber,  and  tlnm  induce 

mmtiMiu,  e^dds,  roup,  dige.st- 
IdiiiordeTM,  and  v»rinii.'<  other  difteat^e-M,     Home  hiive  put  in  uoim;nt 

!,but  have  found  lJi<vt«  c«>ld  and  nW)  inortior  IoM6<Unip.    Probably  n 

g'lod  cement  lloor.  laid  on  broken 

stone  and  eovere*!  with   n  few 

iiK-hei«  of  uartb,  would  Iw  satis- 

faelory.  if  not  tooexiJensive,    A 

board  Hoor,  six  or  eight  inches 

abttve  the  ttirtb,  with  good  von- 

tiltttion  under  it.  U  drj*  but  too 

cold,  except  in  the  South.     A 

double  lloortng,  laid  tightly  with 

?r  bflweeii,  or  a  good  stugle  llooiing  covered  with  a  few 

y  lurth,  i:i  prolnilfly  the  iHsit.      In  all  ea.-^*«  of  IxHiid  lluora 

should  l>c  mifSeient  t^fxu-e  twneath  fur  ventilation  tuid  U.\  %Max^ 

wt  the  lodgment  of  rats. 


Vvi 


ii^i  wlUi  Incluwd  mu. 


I  trap  witli  iiic^ioBvd  Mill  covuNd 
run. 


13 


Fra.Sl..— Cbickon  coop  witii  incloKd  umI  psrtlroonR^ 
nia. 


Oood  pUns.  ~X  gw>d  stj'lc  of  pooltrj  honso,  with  scratcbioi; 

under  it,  is  lihown  in  fij;.  lA' 
In  case  more  Uiau  tHw  fluck  b 
to  be  kept,  tbi<  pliin  shown  in 
tigH.  13  and  14  hnv* 
found  satiafartor>'  ind 
be  iiiultipliL-d  tu  auy  trxtcnl 
by  adding  to  the  eod^  Wiih 
8urh  liuii'ies    then?   nuy  I* 

fenc(>d  ruiut  at  the  hnck  or  front,  or  on  both  !«id«ti,  no  tlut  tbi'  birdi 

may  be  kept  ponfinpd. 

SPACE  TO  BE  ALI.OWBD, 

The  amount  of  ^jwre  ti)  be  lUIuwed  for  encli  binl  di'[M'iid-  i. 

sisMj  of  tlic  binls,  whethiT  n  i^hed  h  nttached  to  th»  h«>ii-v  ot   ■ 

the  fowk  have  a  freii  run  ciF  the  open  lieldti.     Fur  birds  io  coiiUti«-atfiii 

theru  rtbouUl  bo  f foni  4!  to 

15  Miuiii'L-   tm*l   for  wuiii 

adult  bii'd  in  uisi-  tbt;r«  i^ 

no  .sIk-hI   iitturiitKl  to  the 

bouHC;   and  with   a  itbi*d 

this  space  may  l>c  reduced 

ftboutoiK>-biilf.  Theyani^ 

rthould  be  liirge  enough  to 

allow  exercise  in  tbe  open 

air,  and  to  funiitnh  mor**  grass  than  the  birda  will  eat.     This  will  naj 

fmni  tiU  to  1^1)  sijuare  feet  p<-r  ndiilt  bird.      The  opfn  nhvd  fiicitiK 

the.  Miuth,  whore  the  birdi*  can  bo  indut.*ed  to  bunt  for  their  food  luA 

take  exercise  in  all  !!>ea3oii«  of  the  year,  and  where  tbey  out  wifOf 

the  |ilea>«ure  of  iMaitict 
ing  and  dusting  li»ia> 
apIvhm  in  (he  .xuittbiw, 
e\en  during  tlit;  winter 
iDuntJits  ia  of  gn-at  v- 
fi'<tHnt«  in  iiisintaitiing 
the  hmilth  itnd  pn>duH- 
tivt>iii!iM  of  the  AtM^ 
'Hie  rooxting  wpmty  il 
lowed  ahuuhl  be  0  to  tt 
inchus  for  the  aruallfr 
breeds,   )<  to    It)  iorhM 

for  the  iin-dtiini  briMula,  and  10  to  l:j  inc-bes  for  the  latg^^r  brv«di4. 

VSVTCLATtor. 

Poultry  limiHi'.s  should  be  well  ventilated,  but  bo  arnuigvd  that 
djaf t«  of  air  will  not  strike  the  bll-ds.  Windowi*  and  doors  eJiooM 
be  provided  in  such  YovaXv^i^  ^3:ue.t  \^q  mn  may  lUuno  iuto  the  buildini; 


nu.  ZL— (Akken  mip  H  llli  iBrJMHl  tm 


^■^.. 


F*o,  !Hl— Ohiclii-n  ««ip  villi  larKv  and  iiirlcan)  iMWk  jinxif 
mill  lAtpimil  run. 
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sdenable  purt  of  tho  day.    Sumbine  in  required  both  tu  keep  the 
3  dry  and  U>  destroy  various  fornix  of  inft>«lion. 

POULTRY  COOPS. 

Ilioml  supply  of  coops  mhoiild  Ih*  provided  for  the  continem^^ntof 
0ith  broods  of  staaM  rhicks,  mid  for  those  bGoa  which  insbt  upon 


.11'' 


Km.  u.— Coop  with  lUM^wnnd  ran. 

IiHrtdivi^nirnt  liiiHw.     A  fi-w  diivs  in  M)It(ai'y  i^liri-im-nt  will 
ly  liniik  tip  tho  di}«iiv  ti>  nit,  and  the  hen  will  hoon  uflor  restimo 

lie  Mtiniiiun  A-shapod  ci>op  w  one  of  the  imwl  etvsily  ron^itniftod  aitr) 
tenicnt  Fomis  in  iwe,  Tlie  one  diMidviinlugc  t'otiiit'i-UMl  with  it  is 
Piffintlty  of  removing  Ifac  ftMnliiig  aiiil  drinking  ve<o4elM  for  ch-un- 
br  of  ratching  a  biitl  in  it  without  diint^er  of  noiiie  of  the  hiiids 
ping.  To  oliriate  tbi^  one  uf  the  MlHt.t  iuhv  Ur  intidt:  to  nlidr,  an 
hi  In  tier-  15.  The  opouin^r  tuodo  by 
bg  thiK  )<Ut  in  HuflicitMit  to  udnilt  tht^ 

and  anil  .«>  that  miy  {lart  of  thr  coop 

be  roavhed  without  tearing  an  avf^nue 

9^)6  un^arded.  <>lher  fnnii^  of  roop^ 
|bemncpiir]xi»Dan>  ilhi.strnl«Mlby  ti^rs. 
p,  18, 19, 30. 21,  22,  and  y3.  For  early 
tied  chiekit,  whi(;h  i-onie  out  when  the 
tspberic  tomp^rature  is  no  low  aK  t^j  hf^ 
(10U8  to  them,  n  couibinntion  of  ■-<>  |< 
il^ass-eorered  run,  as  »hown  in  fig.  -M, 

o  fouml  very  useful.  nr.-'ji-i>.o  lonifti  if*a  imifia. 

FEED  TROUGHS  AND  DRIVEING  FOUNTAIHS. 


beeo 


trc  forms  of  fe«d  troughs  are  repnwenlod  !□  fig.  25.  For  Dmall 
fcs  the  troughs  must  bo  very  dballow,  or  for  the  tirst  few  days  the 
may  be  placed  upou  a  square  piece  of  l)oard.  Numerous  forms 
riakiog  fouatairu  have  been  deviaod,  some  of  which  ■!«  rcpre* 
td  in  figs.  "26  and  27.  A  j>-o(hI  fountain  iff  eiutily  uiade  by  cutting 
tall  aperture  in  a  tin  can,  an  kIiowo  in  fig.  28,  filling  Inn  can  with 
ir»covorin>c  with  a  shallow  pan  or  veiMel  ot  uny  VuM^UiiA  ^'«s& 


k. 
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riii.-&— A  form 
ot    ildDkiiiit 


tuvcrting  tbc  whole.    The  mIuJIow  veiuel  will  remain  Sttod  wi 
ibi  high  ius  thf  tnp  of  ibi;  niMrtitro  iintil  Lh«- nin  tx  exhatui' 
impurtatil  that  ftvsh  pun;  wutur  shuuld  uIwu^h  bu  uci-eHtuble  li 
and  tlio  drinking  fuuntaina  should  bt,^  cli'uaiil  « 
two  or  thrrt:  times  u  diiv',  if  iKwtiitilr,  and  undor  uo 
titanees  le»s  fr*M|iiciil.ly  th«n  om-o  a  dftv. 

EAHQISO  or  FOWLS. 
Poultry  may  bo  ruined  with  thi>  gmotoet  «oom 
the.  lurgR  Fiirtns  of  (he.  roiintry,  whttn*  thnre  \»  ui 
rarign.  »n   i-xhiuLstt(»t4  ^tupplr  of  in?4p<-b)  and  iroi 
mi  tibundancii  of    MHidn  und  tn^inft  t^ing  to    wtelv    whk-Ji 
alonecAii  utUizv.     Under  »uc\i  cin:uni^tanc^>t)  fowU  take  atnt 
selves  so  woll  Hnd  nre  wj  ein'rt'«?tic  in  riwkirijf  their  fmid  llial 
cither  furgt»tteii  aad  hIIuwchI  to  shift  for  tbeinMiJvfj)  when  the 
need  attention  und   wuii^uice.  or  they    aiti  ropirded  ma  a 
because  they    .tometiutes  do  »    little   datuagc.      ^>^1lDr) 
fenced  oivay  from  the  gardetw  and  flower  beds,  fowU  do 
little duuiugi- and  mum-  ^curL-^Oy  iiny  anuoyiiiit>^<  i»ii  n  form. 
On  the  other  hand,  they  do  an  iiiunensc  uinount  of  ^twd 
in  thi>  protection  of  crops  by  the  do^truotion  of  injurioiu 
int<ect«,  larvn},  and  worms. 

COLONIES. 

Somctiiuos  it  i«  ndviauble  to  divide  the  farm  flock  into  cold 
place  thosy  at  diffeivrit  jxiinls  upon  th<'  furui  in  unltr  to  ifct 
tloual  range,  to  remove  the  birdu  tem|Himnly  to  a  di^Umc*'  f 
tuiu  ump»,  or  for  othtT  purpoiiejt.  In  tluK  cHfM*  cheap,  liirht.  an 
b»rKl1«-d  culony  lioii.si^  (figs.  2fl,  M,  und  81)  may  lie  -  ■ 
pliu:L'd  whi-re  ihe  fowls  iiri;  desiivd  U)  rungi,\  After  l»  ...^ 
thcutc  hoitieM  a  few  iiijirhtif  the  hird>t  will  adopt  tbciu  aa  thv'i 
tioiis  iiml  return  to  them. 

FO0LTET  IN  COMBtHATIOV  WITff  8PEGIAZTTES  tV  P. 
ThiMv  am  i-erlnin  sptM'iiU  lines  of  iigrii-tillural  operations  wi 
I>o<iltry  mlsin^  iiijiy  Iw  ndwuitagenusily  vonawUHL     Ijt  doliyl 

U  ii-iually  a  large  i)muitity  ■  '    '  '  ■ 

huttemiilk  whirh  may  Ih-  u< I 

a  t-oitsiderable  part  of  the  pmittry 
There  i:^  also  Diiieh  fotnl  to  bv  gntb 
the  fowU  about  the  xtabltv.  manuf 
and  pastures  whiob  would  otherwi 
waatc. 

ADVANTAQBS  ON  nfcUIT  VAl 
Upon  the  fruit  fami  fowl^  atv 
Rdraiitagv.  They  Iti-ep  down  tli« 
peat*,  and  Ihoy  may  have  a  free  range  the  greater  [«rt  of  ili< 
without  tho  poasAb\\\tj  ot  doittig  any  dami^e.    Plum  growv 


rio.  n.— A  Arlnkluc  fbuutMln  nwita 
of  n  mil. 


IS 

Mind  poiiUrr  (^fpeci'iUIy  ln^lpfiil  In  kwpinj,'  down  tho  run-nlio,  iind 

ren   np|ilprt  havi*  brpii  contiidrnihly  iK'norttwI.     If  simJl  fniits  nr« 

DJunMl.  they  nmy.  of  (kiui-si'.  Iw  jipottvU'd  l>y  cx)n(inJn{|r  the  fowls  for 

te  limited  wjlsoh  when  the  fruit  is  ripening.     Tho  waste  fruits,  (either 

winter  or  !«iiniinpr,  are  a  wplcntne  and  valuubU*  addition  to  the 

mitry  ration, 

POUI.TBT  AlTD  THS  HA&XSI  OAADEK. 

The  niurkrt  gurdon  nlno  furninhi«  n  liirge  amount  of  vtiftv  prtMlur.t 

■bich  may  l»o  ulilizi'd  for  p-iultry  feed.     ILiire  is  the  waste  luttuve, 

ic  i^miill  hendii  n{  nil>l)n{;e,  the  unsold  hi>ot^,  carrotH,  and  potatoes,  tho 


luoy  hiiiiw. 


and  corn  whicli  ean  not  Im  mnrkeled  for  any  rcflHon.  tlie  yvHsta 
it  the  tiiimll  fruits,  ett*.  If  properly  caretl  for,  the  hens  will  bring  ti 
teady  and  relialtle  inconie  during'  the  vrtntrr  nionllis.  l)rif<l  clovt^r 
ind  other  gnn-n  feed,  riH>t<4,  and  tuh(>r.s  shouUl  he  suvi-d  for  thcni  dur- 
D£  the  Hummer,  These  i^liould  \k'.  iftramed  and  fed  with  tht.'  inii.'^h, 
cabbages  and  beets  may  be  fed  raw.  A  catch  erop  of  buckwheat 
oats  and  poa4  will  furnish  much  food  at  Httk  i>xpt'itw.  Bniu, 
loat,  meal,  wheat  st^nM^nings,  and  oati*  pureha«*ed  for  poultry  will 
iriag  ffood  returns  in  e^gs  and  will  also  add  materially  to  the  fat 
ser  Bupply. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Defabtment  of  Agbicultdbe, 

Office  of  Experimest  Statioib, 

Washington,  D.  C,  April S,iSffi. 
Sib:  I  have  the  honor  to  transmit  herewith  an  article  od  PHik^ 
of  Nutrition  and  Nutritive  Value  of  Food,  by  Prof .  W.  0.  ^nt 
special  agent  in  chaise  of  nutrition  investigations,  prepared  in  uaf 
ance  with  instructions  given  by  the  Director  of  this  Office.  F« 
number  of  years  the  Department  has  carried  on  studies  regBidingt 
.kinds  and  amounts  of  foods  consumed  by  persons  of  different  oetq 
tions  and  with  different  incomes,  the  composition  of  food,  thei^ 
cost  uf  nutrients  when  furnished  by  different  foods,  and  minjH 
technical  questions.  The  present  bulletin  discusses  the  genenlpB 
ciplas  of  nutrition,  as  well  as  a  number  of  the  more  important  plu* 
the  subject,  with  special  reference  to  the  results  obtwned  in  D^ 
ment  investigations  and  the  closely  related  work  of  the  agiiculM 
experiment  stations.  As  the  work  has  progressed  the  eaiUffi'' 
have  been  modified,  and  the  present  bulletin  is  designed  to  sup^** 
and  replace  earlier  Department  publications  by  the  author  hin| 
similar  scope.     In  preparing  this  bulletin  Professor  Atwat«bi»k 
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INCIPLES  OF  NUTRITION  AND  NUTRITIVE 
VALUE  OF  FOOD. 


XVTSOBirCTIOH. 

be  problem  of  proper  nutrition  has  always  been  of  great  impor- 
i«,  yet  scientific  study  of  this  subject  is  comparatively  recent.  Food 
istigations  have  been  carried  on  in  Europe  for  some  three-quarters 

century,  and  for  a  less  time  in  the  United  States.  In  recent  years 
development  of  this  subject  has  been  very  rapid ;  a  large  niunber  of 
■fitigations  have  been  carried  on  under  the  auspices  of  this  Depart- 
ct,  the  agricultural  experiment  stations,  and  various  educational 
Ltutions,  and  many  facts  of  interest  and  importance  have  been 
Qed.  It  seems  desirable,  therefore,  to  summarize  this  iuforma- 
,  and,  so  far  as  possible,  to  interpret  the  results  in  such  a  way  as 
bow  their  practical  application. 

onstant  use  has  made  us  so  familiar  with  our  ordinary  foods  that 
seldom  realize  how  complicated  they  are;  yet  a  thorough  under- 
iding  of  them  takes  us  far,  not  only  into  chemistry,  but  into  physics 

physiology  as  well. 

GHEinGAL  COHFOSITIOir  OF  THE  BODY  AND  OF  FOOD. 

lie  chemical  substances  of  which  the  body  is  composed  are  very 
ilar  to  those  of  the  foods  which  nourish  it.  They  are  made  up  of 
same  chemical  elements,  and  hence  the  two  may  be  discussed 
ether.  From  fifteen  to  twenty  elements  are  found,  among  the 
8t  abimdant  of  which  are  oxygen,  hydrogen,  carbon,  nitrogen,  cai- 
rn, phosphorus,  and  sulphur.  The  elements  are  so  combined  as  to 
m  a  great  variety  of  compounds  in  both  body  and  food.  The  most 
wrtant  kinds  of  compounds  in  the  body  and  in  foods  are  protein, 
i,  carbohydrates,  mineral  matter,  and  water.  The  functions  of 
se  compounds  in  the  food,  as  explained  in  detail  later  in  this  bul- 
Q,  are  to  bmld  and  repair  the  various  tissues  of  the  body  and  to 
»jjy  it  with  heat  and  muscular  eneigy. 

w 

(61 
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TATKB. 

Water  Li  one  of  the  most  abimduit  of  these  rompounds.    Ii  (u 
over  60  ]>er  ami  uf  iho  weight  of  the  body  of  the  Average  dulq,  ! 
com)M)neut  part  uf  all  the  tissues.     It  is  thus  au  important  cot 
of  niir  food,  though  it  can  not  be  burned,  and  hence  does  not 
energy  ta  the  botly. 

KIHSSAL  UATTBB  OR  ABS. 

Other  food  iugredients  which  ^"ield  Utd»  or  no  energy  and  afc  j 
indispensaWe  to  the  body  are  the  mineral  mattere.  They  form  unit 
or  6  per  cent  of  the  body  by  weight,  and  are  found  chiony  io  th*  hoot 
and  teeth,  but  aro  present  also  hi  the  other  tissues  aii<l  in  uolutiun 
Iho  various  fluids.  When  food  ur  tHMly  matcriiU  ia  burned  the  nunen 
constituents  remain  as  ash.  Pho.sphai«  of  linu>,  ur  calcium  phoepbai 
18  the  minoral  basis  of  bone.  Numerous  cooipoumts  of  poUBsIa 
sodium,  magnesium,  and  iron  are  found  in  the  body  and  are  ntcnnr 
to  life. 

The  remaining  nutritive  materials  are  organic  compounda,  bo  ci 
because  they  occur  principally  in  the  organic,  i.  e.,  the  animal 
TOgetable  world.  They  all  contain  carbon,  osrj'gen,  and  hydnjgeu,! 
-varying  proportions.  Some  also  contain  nitrogen,  phoephons,  fut 
phiir,  or  other  i^IeineriU.  Tbo.«o  n<^iiurririg  in  tho  IumIv  and  in  fund  ai 
divided  into  thrtw;  principal  groups — [irol^wn,  fatB,  and  carbubydrftttf 

PBOTBZV. 

This  t«rm  includes  tho  principal  nitrogenous  compounda.     Fnti 
ia  familiar  to  us  in  the  lean  and  gristle  of  moat,  the  wliit«  of  «ggs, 
gluten  of  wheat,  etc.     It  forms  about  IS  per  cent,  by  ■' 
botly  of  the  ovcragd  man.    Protein  compoimiis  may  be  su : 
albuimnoida,  golatii^oidfl,  and  extractivea.    The  first  group,  tho  alti» 
minoids,  inchide  substances  aimilar  to  the  white    r  '     '. 

meat  (myosin),  tho  curd  of  milk  (caaoin),  and  tli' 
Tile  second  group,  tliegelatinoida,*  occur  principally  in  the  conn«cti 
tissues,  such  as  the  collagen  of  tho  tendons  and  akin  and  i  he  oriiwin 
bone. 

The  albuminoids  and  gelatinoids,  elassetl  logottior  w  protrttU, 
most  important  constituents  of  our  food.  They  malio  the  bosifl  ol  boun 
muscle,  and  oihcr  tiKsue^,  and  are  esHentiiil  to  \\in  body  stmctint 
They  are  also  used  as  fuel — that  is,  they  arc  burned  in  the  budy 
yield  energy — and  tliey  are  to  somn  extent  transfunn*^!  into  fat 
stored  in  the  body,  but  these  are  their  less  imp<irtnnt  uw«.     TTtf  p"* 

•  IV  terra  dbumiiMiida  is  ofbm  kpjiliM)  to  arlidi  u*  hoM  emtM  gpUju^ 
prot«id  iff  tued  id  HwauaL'ttsnifivMiCT';  imlml.  (Jmv  w  irwl  r>Ni/ita!i>a  In  iLeuvrfA 
tvniM  bj  dilTereai  writWH.     Th(>  t«nnijM>Iugy  bere  foOcHmd  U  ibmL  nououanM  bf  I 
Ank»rif«u  AifiociitlHni  kA  Xgncu^utid  CcMkcim  mmI  ExtwrinMCit  Bt»UM» 


Ln  compounds  are  most  abundant  in  some  of  the  animal  foods,  as 
^a  meat,  though  the  cereals  contain  them  in  considerable,  and  peas 
L^  beans  in  large,  proportions.  The  gelatinoids  are  less  valuable 
-asn  the  albuminoids  for  nutriment. 

The  third  class,  the  so-called  extractives,  are  included  with  the  pro- 
Xn  compounds  because  they  contain  nitrogen,  but  they  differ  greatly 
Xtm  the  albuminoids  and  gelatinoids.  They  are  the  principal  ingre- 
kents  of  meat  extracts,  beef  tea,  etc.  They  are  believed  to  neither 
mild  tissue  nor  furnish  energy,  but  to  act  as  stimulants  and  appetizers. 
Elie  craving  which  some  persons  have  for  meat  is  perhaps  due  in  part 
a  a  dedre  for  these  extractives.  The  nitrogenous  compounds  of 
Mtatoes  and  other  vegetable  foods  contain  more  or  less  of  so-called 
imids,  Uke  asparagin,  which  are  analogous  to  the  extractives  of  meat, 
od  like  them  can  not  build  tissue,  and  hence  have  an  inferior  nutri- 
ive  value. 

FATS. 

Fats  occur  chiefly  in  animal  foods,  as  meats,  flsh,  butter,  etc.  They 
re  also  abundant  in  some  vegetable  products,  such  as  olives  and  cot- 
m  seed,  from  which  they  are  expressed  as  oil,  and  occur  in  consider- 
ble  quantities  in  some  cereals,  notably  oatmeal  and  maize  (whole 
emel),  and  in  various  nuts.  In  our  bodies  and  those  of  animals  fats 
CCUT  in  masses  under  the  skin  and  in  other  localities,  and  in  minute 
articles  scattered  through  the  various  tissues.  The  amoimt  of  fat  in 
le  body  varies  greatly  with  food,  exercise,  age,  and  other  conditions. 
nien  more  food  is  taken  than  is  necessary  for  immediate  use  |>art  of 
le  surplus  may  be  stored  in  the  body.  The  protein  and  fat  of  food 
lay  thus  become  body  protein  and  body  fat;  sugar  and  starch  of 
kkI  are  changed  to  fat  in  the  body  and  stored  as  such.  When  the 
K>d  supply  is  short  this  reserve  material  is  drawn  upon  for  supple- 
lentary  fuel.  Fat  forms  about  15  per  cent,  by  weight,  of  the  body 
r  an  average  man.  Well-fed  or  overfed  people  with  little  muscular 
Eercise  often  grow  fat,  but  the  tendency  to  fatness  or  leanness  is 
lore  or  less  a  question  of  personal  idiosyncrasy  or  some  other  little 
aderstood  factor,  and  not  decided  by  food  and  exercise  alone. 

0ABB0HYDBATE8. 

These  include  such  compounds  as  starches,  difTercnt  kinds  of  sugar, 
[id  the  fiber  of  plants  or  cellulose.  They  are  found  chiefly  in  the 
^;etable  foods,  like  cereal  grains  and  potatoes;  milk,  liowever,  con- 
dim  considerable  amounts  of  milk  sugar,  which  is  a  carbohydrate. 
Jie  carbohydrates  form  only  a  very  small  i>roportion  of  the  body 
saues — less  than  1  per  cent.  Starches  and  sugars,  wliiidi  are  very 
bundant  in  ordinary  food  materials,  are  important  food  ingredients, 
ecause  they  form  an  abundant  source  of  energy  and  are  easily 
igested.    They  m&y  he  and  often  are  tranaf oTmei  vn.\,o  l«\.\x^^Ctub\)<^^  • 


SBFU8S. 

Food,  as  we  buy  il  at  the  market  nr  even  »»  it  is  served  on  the  Im 
conmiiui  luuro  or  less  of  materials  wtiicli  we  can  not  or  ilu  not 
and  whioh  would  bare  liUle  or  do  uutrttire  value  if  we  did  eat 
such,  {or  iiiatanL-e,  as  the  bones  of  meat  and  BpI),  t)i>  -^^igSh^ 

the  skinfl  and  mhmIh  of  fruits  and  vegetables.     In  a:-  ■  \   ■     ^  thn 
ical  composition  of  foodK  uucb  portions  are  usually  counted  tut 
but  tbey  inakt*  un  ini|MirLmit  iu-ni  when  we  coiiMider  the  actual 
of  the  mitritinls  of  f<K>d.     Thr  materials  grouped  logcllicr  u  r«fd 
contain,  in  part,  the  samo  ingredicnla  as  the  edible  porliou, 
usually  in  vltv  tlifTiiront  ])ruin>rti«n3.     Thus  Iiium-s  un*  '         "      -mr 
matter,  with  some  fat  and  protoin;  eggshells  are  oljnt*: . 
cm)  matter ;  bran  of  whe«t  has  a  high  content  of  6)>er  or  woody  mi 
rial.     Generally  speaking,  vegetable  refuse  is  rharacterixed  by  a 
content  of  these  latter  conslituents.     In  some  cases  material  wt 
is  edible  is  classed  as  refuse  because  the  flavor  isobjectionable. 
peach  and  plum  pita  aie  1<h)  highly  Bitvored  t<>  be  a^re«-able  if  call 
in  quantity,  and  arc  commonly  thought  to  be  actually  injurious 

FOOD  A6  BUILDIKO  MATEEIAL  AVO  FUSL. 

THE  BODY  AS  A  UAOBIKB. 

Blood  and  muscle,  bone  and  tendon,  brain  and  nerre — all  the  i 
antl  tissues  of  Lh«  body—ore  built  from  Ihe  nutritive  ingr^dif-nksj 
fo^d.     With  every  motion  of  ihc  body  and  with  the  exvrciao 
ing  and  thought  as  well,  material  v*  cuti-^unied  and  must,  he 
by  food.     In  a  sense,  the  body  is  a  superior  machine,     like  otli 
miirhinps,  it.  reqniriw  materia!  to  build  \f\t  il«  Ncveral  partu,  lo 
them  ii-s  they  are  worn  out ,  and  to  serve  as  fuel.     In  some  wnys  il 
ibis  material  like  a  machine ;  in  othere  it  doea  not.     Tbc  steam  ■ 
get.s  it»  power  from  fuel :  the  body  does  the  same.     In  the 
coal  or  wood,  in  the  other  food,  is  thofiul.    In  both  caMslbai 
which  is  latent  in  the  fuel — the  potential  UDor^gy,  as  it  is  called  in  i 
entific  language — is  transformed  into  power  and  heat. 

i''rom  the  tinio  foods  art*  taken  into  the  body  until  thiu'  &r«( 
ahsorlied,  utilized,  and  finally  converted  largely  into  the  carbon  i 
and  wjiter  vapor  of  tbc  breath  and  the  ni(  i  ■   ■ 
producu  uf  the  urine  an<l  foces,  Ihey  umir: 
very  many  of  which  liberate  heat  as  a  resiUt  of  uxidalion  or 
closely  related  firoctiua.      It  in  through  these  complex  ehemical 
eases  that  thelt'tdy  derives  the  energy  for  inlenud  aiitlexii>mal  moK^ 
lar  work.     lioat  is  evolved  by  such  chemical  changm  and  also 
from  the  musculai-  work  nf  tho  body,  and  there  is  reason  to  l*clici 
within  wide  limits  the  heat  thus  produood  is  tmlTicient  for 
ing  body  l«n'ii[»eraiur«.    t\t«  tkmoMat  of  heal  protluctnl  in  lh« 
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nust,  of  course,  vary  with  the  amount  of  food  eaten,  the  work  done, 
md  other  circumstances.  However,  the  body  is  such  a  perfect  piece 
>f  mechanism  that  the  loss  of  heat  by  radiation,  etc.,  is  so  adjusted 
x>  heat  production  that  body  temperature  remains  fairly  constant. 

One  important  difference  between  the  human  machine  and  the 
rteam  engine  is  that  the  former  is  self-building,  self-repairing,  and 
lelf-regulating.  Another  is  that  the  material  of  which  the  engine  is 
built  is  very  different  from  that  which  it  uses  for  fuel,  but  part  of  the 
[naterial  which  serves  the  body  as  a  source  of  oneigy  also  builds  it  up 
and  keeps  it  in  repair.  Furthermore,  the  body  can  use  its  on-n  sub- 
stance for  this  purpose.  This  the  steam  engine  can  not  do.  The 
steam  engine  and  the  body  are  alike  in  that  both  convert  the  fuel  into 
mechanical  power  and  heat.  They  differ  in  that  the  body  uses  the 
same  material  for  fuel  as  for  building  and  also  consumer  its  own  mate* 
lial  for  fuel.  In  the  use  of  its  source  of  power  the  body  is  much  more 
economical  than  any  engine. 

But  the  body  is  more  than  a  machine.  It  has  not  simply  organs  to 
build  and  keep  in  repair  and  supply  with  energy;  it  has  a  nervous 
organization;  it  has  sensibilities;  and  there  are  the  higher  intellectual 
and  spiritual  faculties.  The  right  exercise  of  these  depends  upon  the 
right  nutrition  of  the  body. 

The  chief  uses  of  food,  then,  are  two:  (1)  To  form  the  material  of 
the  body  and  repair  its  wastes,  and  (2)  to  lumish  muscular  ami  other 
power  for  the  work  the  body  has  to  do  and  yield  heat  to  keep  the  liody 
warm.  In  forming  the  tissues  and  the  fluiils  of  the  b<><ly  the  food 
lerrea  for  building  and  repair.  In  yielding  power  and  heat  it  serves 
is  fuel. 

If  more  food  is  eaten  than  is  needed,  more  or  less  of  the  surphis  may 
l>e  and  sometimes  is  stored  in  the  body,  chiefly  in  the  lorm  of  fat.  The 
fat  in  the  body  forms  a  sort  of  reserve  supply  of  fuel  and  is  utilized  in 
the  place  of  food.  When  the  work  is  hard  or  the  food  supply  is  low 
the  body  draws  upon  this  store  of  fat  and  grows  loan, 

PBOTEZN  AS  BUILDING  HATBBIAL. 

The  principal  tissue  formers  are  the  protein  compounds,  especially 
the  albuminoids.  These  make  the  friimework  of  the  body.  They 
build  up  and  repair  the  nitrogeneoiis  materials,  as  the  nuLscles  and  t  en- 
dons,  and  supply  the  albuminoids  of  the  blood,  niilU,  iiitd  other  lliiids. 

The  albuminoids  of  food  are  transformed  into  the  ali)umiimiils  uiid 
gelatinoids  of  the  body.  Muscle,  tendon  and  cartilage,  bone  and  Kkin, 
the  corpuscles  of  the  blood,  and  the  casein  of  milk  arc  made  of  tlie 
albuminoids  of  food.  The  albuminoids  are  sometimes  called  -'fle^ii 
formers"  or  "muscle  formers,"  because  the  lean  flesh,  the  muscle,  is 
made  from  them,  though  the  term  is  inadequate,  as  it  leaves  out  of 
account  the  enci^-fumishing  function  of  protein.    Tbe  gel«iiiin<'      ' 
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diioolvcd  out  of  boDe  and  meat  in  aoup,  thuueh  t9Dm(^what  rimiL 
the  albuminoids  in  oompoation,  are  uot  bi'Utfvod  to  be  tissun  for 
but  tbeyftro  valuable  ID  protecting  ihcalhuminoids  from  eonsumptid 
That  is,  whuii  the  ftKxL  contains  gt'lntiiioids  in  fthun(lanc«<  Iwa  of  i 
minoids  ia  used. 

The  pniteids  can  be  »o  changed  in  the  tiody  as  to  yipid  fats  and  i 
bohydrutca,  and  such  changes  actually  occur  to  some  extent,  la  I 
and  other  ways  they  supply  the  body  with  fuel. 

FBOTSXN  AS  FUBL  FOR  THE  BODY. 

ThA  protein  compoundH  aiv  not  only  ubmI  for  buildiiig^  and  re; 
U.1.SU0,  but  aru  aUii>  burned  dirt>ctly  in  tbo  body  like  the  carbohydra 
and  thiu  rcndttr  important  service  us  fuel.     A  dog  r.au  liv<<  ua 
moat.     Ho  con  convert  ha  niaterittl  into  musole  and  itet  ener 
hi'at  and  muscular  power,     Man  can  do  thn  same;  but  mvh 
sided  diet  would  not  be  best  for  tho  ilog  and  it  would  hv  still  wnrwl 
niHU.     Tl«i  natund  food  for  camiverous  Bnimals,  like  tlie  dog,  ni[ 
fat.<4  nnd  some  oarliohyd rates,  and  that  for  omnivoruus  animals, 
man,  furnisht'H  fiils  and  curbobydrat4-s  in  liberal  amounts  along 
prutein.    ilrrbivoruns  animals,  like  horwa,  cattle,  and  sheep, 
require  large  proportions  of  carbohydratoe. 

FATS  AKD  OARBOHTDaATSS  AS  riTBX*. 

Fats  and  carbohydrates  are  tho  chief  fuel  ingredients  of  food. 
and  the  starch  of  bread  and  potatoes  are  burned  in  tbo  body  to 
heat  »nd  power.     Tho  fats,  such  as  tho  fat  of  nuMit  and  butu^r, 
the  same  purpose,  only  they  ore  a  more  conc«ntritt*-<l  Tm.-I  t)iao 
oarbohydraiea. 

Tho  body  can  uUo  traiisfomi  curbuhyd rates  of  footl  uito  f^t. 
Fat,  and  with  it  tbut  stored  from  the  fmkd.it  kept  in  llm  body  as 
fuel  iu  thi»  moeit  concentrated  form. 

The  different  riutrientscan  to  u  trrcater  or  lessuxtcnt  do  one 
work.  If  the  body  has  not  enough  of  one  kind  of  furl  it  can 
another.  But,  wliile  protein  can  bo  burned  in  the  place  of  fiat« . 
ciirbi>bydrate»,  neithi>r  of  the  latt«r  can  take  the  pUoo  of  the  albfl 
noids  in  building  and  rttpairiiig  tho  tissues.  At  tho  same  time  the  g 
tinoids,  fatti,  ami  carbohydrates,  by  being  consumed  therai«tTaa,  | 
tect  the  albuminoids  from  consumption. 

"VALVE  OF  FOOD  FOE  BUPPLTIHO  EITEBOY. 

Ileut  and  muscular  power  are  forms  of  force  or  energy.    Tin 
latent  in  tho  food  is  developed  aa  thd  food  is  couaumed  in  Uia 
llie  process  ia  more  or  less  akin  to  that  which  takaa  pUoo  wbeu 
burned  in  thf  fiimaoe  of  thi-  locomotive.     For  the  burning  of  the  ft 
in  the  body  or  the  coal  iu  the  fumaoc,  air  is  uacsd  to  supply  0x79 
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dBn  tliB  fuel  is  ozldiaed,  be  it  meat  or  wood,  bread  or  coal,  the  latent 
Sgy  beoomes  adave,  or,  in  technical  language,  the  potential  energy 
omen  kinetic;  it  is  transformed  into  power  and  heat.  As  various 
^  of  ooal  differ  in  the  amount  of  heat  given  off  per  ton,  so  various 
^  of  food  and  food  ingredients  give  off  different  amounts  of  energy ; 
."t  is,  have  different  values  as  fuel  in  the  body. 

HKAT  OF  OOlCBXraTIOV. 

Che  processes  of  oxidation  of  material  and  transformation  of  energy 
-Ite  body  are  less  simple  than  in  the  engine  and  less  clearly  under- 
□d.  Late  research,  however,  has  given  us  ways  of  measuring  the 
agy  latent  in  coal,  wood,  and  in  food  materials  as  well.  This  is 
st  generally  done  in  the  chemical  laboratory  by  an  apparatus  called 

bomb  calorimeter.  The  amount  of  heat  given  off  in  the  oxidation 
k  given  quantity  of  any  material  is  called  its  "  heat  of  combustion," 
t  is  taken  as  a  measure  of  its  latent  or  potential  energy.  The  unit 
nmonly  used  is  the  calorie,  the  amount  of  heat  which  would  raise 

temperature  of  1  kilogram  of  water  1°  C,  or,  what  is  nearly  the 
3e  thing,  1  pound  of  water  4°  F.  Instead  of  this  unit  of  heat  a  unit 
3iechanical  energy  may  be  used — for  instance,  the  foot-t-on,  which 
xesents  the  force  required  to  raise  1  ton  1  foot.  One  calorie  is  equal 
very  nearly  1.54  foot-tons;  that  is  to  say,  1  calorie  of  heat,  when 
nsformed  into  mechanical  power,  would  suffice  to  lift  1  ton  1 .54  feet. 

THB  COV8SBTATIOH  OF  EHXKOT  ZN  TEE  BODY. 

die  amounts  of  eneigy  transformed  in  the  body  when  food  and  its 
n  material  are  burned  within  it  are  measured  with  the  respiration 
orimeter  referred  to  on  page  13.  It  is  well  known  that  the  food  is  not 
npletely  oxidized  in  the  body.  These  experiments  have  shown  that 
:  material  which  b  oxidized  yields  the  same  amount  of  enei^y  as  it 
idd  if  burned  with  oxygen  outside  the  body,  e.  g.,  in  the  bomb 
trimeter.  The  experiments  show  also  that  when  a  man  does  no 
Bcular  work  {save,  of  course,  the  internal  work  <»f  respiration,  circu- 
on,  etc.),  all  the  energy  leaves  his  body  as  heut;  but  when  he  doea 
scular  work,  as  in  lifting  weights  or  driving  a  bicycle,  part  oi'  the 
rgy  appears  in  the  external  work  thus  done,  and  the  rest  is  given 
from  the  body  aa  heat.  The  most  interesting  result  of  all  is  that 
energy  given  off  from  the  body  as  heat  when  the  man  is  at  rest, 
IS  heat  and  mechanical  work  together  when  he  is  working,  exactly 
.als  the  latent  enei^  of  the  material  burned  in  the  Iiody.  Tlus  is 
accordance  with  the  law  of  the  conservation  of  enei^-.  It  thus 
lears  that  the  body  actually  obeys,  as  we  should  expect  it  to  obey, 
I  great  law  which  dominates  the  physical  universe. 
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FVBL  VAZ.irB. 

W»  may  make  practical  application  of  this  principle  of  the 
Tfttion  of  energy  in  the  body  in  nieasxaring  the  actual  value  of  fo 
fup!  t«  llu>  h(>dy,  i.  e.,it8  "fuel  value,"  by  uso  of  thebn 
tion  calorimctf^rs.     To  <io  tins  wc  Iujtc  to  take  into  ait  ,  i-rt 

ical  composition  of  the  food,  the  proportions  of  the  nutrietnta  ortu 
digeb'ted  and  oxidi7^d  in  the  hody,  and  tbo  proportion  nf  H 
Intent  energy  of  eat^h  which  iH^comea  activi*  and  useful  to  the  1 
warmth  and  work.  Taking  our  common  food  materials  b^  0»y 
U£od  in  ordinary  diet,  the  foUovin^;  general  cBtimati?  has  been 
for  ihe  onorijy  I  uniishod  to  the  body  by  1  gram  or  I  pound  of  i 
thi*  rUftscs  of  nutriimtti:* 

Prpt«in,  fuel  v»lue,  4  cnloniw  parKi«xn,  or  1,830  caloric*  per  pound. 
PaU,  fuel  vkIuo,  8.d  caidrim  p«r  grain,  or  Afi¥)  caloriiw  per  poiMl. 
CvlMhydmUw,  (u«l  vtiw,  I  cnlnnM  pnrgnun.  iir  I  ,K3)  oalnnm  fwr  pmtad. 

It  will  Imi  seon  that'  when  wo  compan?  the  nutrients  in  respect  U>  I 
fuel  value,  their  capacities  for  yielding  heat  ami  mechunical  poi 
pound  of  protein  of  lean  meat  or  alhumen  of  egg  is  just  about  mji 
lent  to  a  pound  of  sugar  ur  Htiirch,  and  a  Utile  over  2  pounds  of  cit 
Would  bo  requirtxl  to  equal  a  pound  of  the  fat  of  meat  or  butter  i 
body  fat. 

Tile  fuel  value  of  food  obviously  de[>ends  upon  the  amounts  of  i 
nutrients,  and  especially  upon  the  amount  of  fat  tt  contains.    Ifcl 
pound  of  wheat  (lour,  which  consiiitM  largely  of  Klarch,  has  an  ai 
fuel  value  of  a)>out  1,625  calories,  and  a  pound  of  butt<<r.  wfaie 
mostly  fat,  about  3,410  calories.     These  are  only  about  oui 
water.     Wlmlo  milk,  which  Ls  wTen-eightlui  water,  }uui  an  my 
fuel  value  of  310  calories  per  pound;  cream,  whioh  Ims  morel 
lo8s  Wdter,  865  calories,  and  skim  milk,  which  ia  wUolo  niilk  aftirj 
cream  has  been  removed,  1G5  calorics. 

Thi.s  high  fuel  value  of  fat  explains  ihe  economy  of  naUiro  in  i 
fat  m  the  body  for  use  in  caae  of  need.     Fot  is  the  modt  codc 
form  of  body  fuel. 

We  have  been  conaideniig  food  as  a  soxirce  of  lieat  and  jiiti 
power.     There  is  no  doubt  that  intellectual  activity.  als«t,  is , 
dependent  upon  the  consumption  of  malorial  which  tho  t<i 
obtaoiietl  from  ihe  food;  but  just  what  substances  art*  r»ii 
produce  brain  and  nerve  force,  and  bow  much  of  each  is  ret|t 
a  give-n  quantity  of  intellectual  labor,  ore  questions  wliicb  the  pi 
logical  chemist  has  not  yet  answered. 

''ni««>  #«LiiiuUvB  srv  baoptl  upoa  the  laUet  and  moot  n^liu'ii 
Mxuuiil  oalj-  ihr  mitl«rikl  wliicb  a  digralKl  aoJ  O¥idijw0  so  •■; 
■  Vkjlat>Ir>  (o  Um>  txxlj.     Kutier  esIJtnUm.  howj  oo  traa  wrursi<^  il^ia  uhj  im 
«])«nrHniw  t.<r  Um  uiWMintA  of  fni*  and  <-»rl>tilivJr»io«  wliirti  nmap*  ciKi'UtMin  m  U*  I 
give  1.1  coiurif*  p«r  gmu,  ur  \JtXi  naliirin  |iri  piiunJ,  fur  prwlcui  w.il  rarhrJixiM* < 
9l8  ckltrin  prr  Krani,  or  4,20)  lor  (abi,  ligiifM  nbidi  luvc  oomm  inlu  camnua  i 
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~w  TEX  imrcnoHB  ahs  vftbititx  yalite  of  food  abi 

LEABXXD. 

Hie  principles  above  explained  are  based  upon  a  great  deal  of 
aierimenting  and  obserration.  The  experimenting  is  of  many 
iJIb,  but  of  especial  importance  is  the  work  with  the  respiration 
paratus  and  respiration  calorimeter. 

b/'arious  forms  of  respiration  apparatus  have  been  devised  within 
»  last  fifty  years.  Among  the  most  important  are  those  invented 
Pettenkofer  and  Voit  in  Munich.  They  consist  of  metal-walled 
hmbers  large  enough  for  the  subject  (sometimes  a  man,  sometimes 
-Ktg,  sheep,  or  other  animal)  to  live  in  comfortably  for  several  days, 
S.  are  furnished  with  devices  for  pumping  air  through  and  measur- 
r  and  analyzing  it  as  it  enters  and  leaves  the  chamber.  With 
&h  an  apparatus  it  is  possible  not  only  to  measure  all  the  food  and 
2seta,  but  also  the  materials  given  off  from  the  lungs  in  the  breath, 
:3  to  make  accurate  determinations  of  the  matter  entering  and  leav- 
r  the  body. 

A  still  more  elaborate  apparatus,  by  which  not  only  all  the  matter 
aaing  in  and  out  of  the  body  may  be  measured,  but  also  all  the  heat 
■^n  off  from  it,  ia  called  a  respiration  calorimeter— that  is,  a  machine 
■  measuring  both  the  respiratory  products  and  the  heat  given  off  by 
a  body.  It  is  like  the  respiration  apparatus,  except  that  it  is  fur- 
ybed  with  devices  for  measuring  temperatures.  Several  have  been 
alt  in  Europe  within  the  last  twenty  years,  among  the  must  success- 
[  being  those  by  Rubner  and  Rosenthal."  Investigations,  in  coop- 
^tion  with  the  United  States  Department  of  Agriculture  are  now 
ing  carried  on  in  one  recently  built  by  the  author  and  Professor 
osa  at  Wesleyan  University.''  Its  main  feature  is  a  copper-walled 
lamber  7  feet  long,  4  feet  wide,  and  6  feet  4  inches  high.  This  is 
ited  with  devices  for  maintaining  and  measuring  a  ventilating  cur- 
at Oi  air,  for  sampling  and  analyzing  this  air,  for  removing  and 
easunng  the  heat  given  off  within  the  chamber,  and  Tor  passing  food 
id  other  articles  in  and  out.  It  is  furnished  with  a  folding  bed, 
AIT,  and  table,  with  scales  and  with  appliances  for  muscular  work, 
id  has  telephone  connection  with  the  outside.  Here  the  subject 
ays  for  aperiod  of  from  tliree  to  twelve  days,  during  which  timecare- 
1  analyses  and  measurements  are  made  of  all  matoriiil  which  enters 
e  body  in  the  food  and  of  that  which  leaves  it  in  the  breath  and 
;creta.  Record  is  also  kept  of  the  energy  given  off  from  the  body  as 
rat  and  muscular  work.  The  differences  between  the  material  taken 
to  and  that  given  off  from  the  body  is  called  the  balance  of  matter, 
id  shows  whether  the  body  is  gaining  or  losing  material.     The  dif- 

-U.  a  Dept.  Agr.,  Office  of  Experiment  Statioos  Bui.  21,  p.  133. 
bU.  S.  Dept.  Agr.,  Office  of  Blsperiment  Stations  Bui.  63. 
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ference  between  the  energy  of  the  food  taken  and  that  of  the  excrete 
and  the  energy  given  off  from  the  body  fts  heat  and  tsuscular  work,  il 
tlie  balance  of  fnergy,  and  if  correctly  ^atimated  should  «quftl  tba 
energy  of  th*^  hody  material  gained  or  lost. 

"With  such  apparatus  it  is  poaable  to  Icam  what  effect  difTerent 
conditions  of  nourishment  will  have  on  the  human  body.  In  oM 
experiment,  for  instance,  the  subject  might  he  kept  quite  at  mst.  &iid 
IB  the  next  do  a  certain  amount  of  muscular  or  mental  work,  with  tba 
aumo  diet  as  before.  Thp&  by  comparing  the  results  of  the  two  tha 
uise  which  the  body  mabps  of  its  food  under  the  different  conditiora 
could  be  determined.  Or  the  diet  may  be  slightly  changed  in  cms 
experiment  and  the  effect  of  this  on  the  balance  of  matter  and  ejiergf 
observod.  Siieli  inethods  and  apparatus  arc  very  costly  in  time  &nd 
mtiney,  but  the  results  are  proportionately  more  valuable  than  thoao 
^m  simpler  experimenta. 

FOOD  Aim  700D  ECOSOMY. 

What  has  thus  far  been  said  about  the  inj^redients  of  food  Apd  clia 
ways  they  are  UKe<l  in  the  body  may  he  briedy  stunmariztNl  in  ths 
following  schematic  marmer: 

NvtrUht  ingndieiUt  (or  nv4riaM)  of/vfJ. 

rWA-tor. 


Food  M  purcbued 
cont*iDa— 


Edible  portion 

e.  g.,  il«sl]  p.f  ment,  yolk  uid  white 

of  egKS,  wheat,  flour,  etc. 
e.  g.,  buuea,  «ntraila,  ahelli,  bmn,  etc. 


^JutTie□ta. . . 


PrDt«ia. 
Fatj. 

Mtnenl  muton 


All  sBfva  ta  huA  ia  ;uti 
WieigT  ID  the  formirf 
heat  and  moKiikr 
power. 


Uget  o/ntitrientr  tn  the  bodi/^ 

Protein Forms  tissuG 

0.  ^.,  wtiiCtf(Blbuiuiin)uf  cgge, 

curJ   (cBseinl    of  jnilk,  Icton 

[ii«iit.,  glui>un  uf  wtiDu.1,  oLc. 
Fiia ._  , ,.,.,. ,  ,  Are  atored  ab  fit..........  .. 

e.  g-..  Tat  of  meat,  butter,  olive 

oil,  oils  of  r-om   uutl  wlieat, 

elc. 
Carbohydrules Am  transfonned  into  fat 

e-  e  ,  *ugw,  Btarcli,  eU. 
Mineral  mAtte:ra  (aali)_ Share  in  tanoiiig  bane,  aaaiat  id  digest  ion,  aIc. 

0,  g-.,  plmsptiates  of  liru^,  pot- 

The  views  thus  presented  lead  to  the  following  definitions:  (1)  Food 
that  which,  taken  into  the  body,  builds  tissues  or  yields  eaQr^'; 
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(S)  the  most  healthful  food  is  that  which  is  best  fitted  to  the  needs  of 
.AiB  user;  (3)  the  cheapest  food  is  that  which  furnishes  the  largest 
mnount  of  nutriment  at  the  least  cost;  and  (4)  the  best  food  ia  that 
frhich  is  both  most  healthful  and  cheapest. 

:.  We  have,  then,  to  consider  the  kinds  and  amounts  of  nutrients  in 
different  food  materials,  their  digestibility,  the  kinds  and  amounts 
Bfleded  for  nourishment  by  persons  under  different  conditions  of  rest 
and  work,  and  the  nutritive  value  of  different  food  products  as  oom- 
paied  with  their  cost. 

COKFOBITIOS  OF  COUOV  FOOD  MATESIALB. 

The  value  of  food  for  nutriment  depends  mainly  upon  its  composi- 
tion and  digestibility.  The  composition  of  foods  is  determined  by 
chemical  analysis.  The  first  effective  impulse  to  the  systematic  study 
of  the  chemistry  of  foods  was  given  by  Licbig  somewhat  over  50  years 
ago,  but  nearly  all  of  our  definite  knowledge  of  the  chemical  compo^- 
tion  of  food  materials  has  accumulated  within  comparatively  a  few 
years  past. 

Until  about  the  year  1880  those  who  wished  to  know  about  the 
chemical  composition  of  food  materials  were  compelled  to  depend 
Upon  analyses  of  European  products,  and  most  of  those  analyses  had 
been  made  in  Gierraan  laboratories.  During  the  last  two  decades, 
however,  American  investigations  have  accumulated  until  at  the  pres- 
ent time  the  results  of  over  4,000  analyses  of  food  materials  from  dif- 
ferent parts  of  the  United  States  are  available.  A  large  proportion 
of  these  analyses  have  been  made  during  the  last  few  years  in  connec- 
tion with  nutrition  investigations  under  the  auspices  of  the  Depart- 
ment of  Agriculture. 

The  methods  of  chemical  analysis  of  foods  are  now  so  nearly  uni- 
form throughout  the  world  that  the  analyses  reported  from  different 
countries  furnish  a  reliable  means  of  comparing  the  composition  of 
the  food  products  of  different  parts  of  the  world. 

Table  I  shows  the  average  composition  of  ordinary  American  food 
materials  as  calculated  from  the  analyses  now  available. "  The  value 
of  food  as  influenced  by  digestibility  is  discussed  later.  (See  Table  II, 
p.  27.) 

•Condaaaed  from  U.  S.  Dapt.  Agr.,  Ofiioe  of  ExperimaDt  Statigos  Bui.  28,  reviaBd. 


Tabix  I. — Avsvgs  oom-poaitioR  afcouumm  Amenatitfitod  jnvditcta.                 M 

Foiidm*(oH«li  (upuiDfauMJ). 

BehuB. 

Wkter. 

Pro- 

MlB- 

Fit. 

f]ftibif 

dnttB. 

-1 

BDaf.frMb: 

Ftt<t. 

is.a 

10.1 
U.J 

II.  a 

aj.o 

30.8 

Ftrd. 

E3.e 
54.0 
IiZ.5 

S3. 4 
M.D 
4A.0 
45.8 
Q3.U 
i».7 
Vi.K 
43,  S 
MM 
4lt.1 
A).  4 

4B.3 
U.0 
63.  J 
Sl.fi 
fil.S 

52.0 

tia.1 

S4.3 
H.3 

».0 

M.3 
41.0 
41.0 
4t.4 

4fi.A 
Sl,« 

4fi.'0 
41. « 

44.« 

Ge.« 

34.3 

36. « 
7-0 

17.4 

5S:3 

30.3 
S7.2 

BS.4 
91.V 
S4.4 
SD.0 

4J.7 
47.1 
38.  S 
41.4 

Ssi.S 
HI. 11 
40,  < 

50.; 

3S.3 
71,3 

40.3 
10.3 

ej.5 
53.  e 

S8.3 

wt.i 

36.7 
».T 

Percc. 

U.K 
17.0 
1B.1 

n.i 

16.5 

14.  S 

13, -V 
IQ.S 
IS-C 
1B.S 
13.  K 

lai 

I4.J 

15.4 

J4.1 

11.  i 

SB.I 

3G.J 

J6.4 

15.  S 
X.I 
IG.I 
16.7 

ia.i 

1S.1 

18,  < 
13.1 

u.e 
ts.i 

15.  B 

13.  S 

U.4 
IS-U 
18.9 

14.3 

13.0 
l.S 
0.1 

13.3 
U.D 

19.  t 

7-\ 
4.4 

4.B 

i.a 

13.8 
IB.  7 
13. 4 
10.1 

11.1 
IS.  3 
10.2 
13.5 
0.4 
20.9 

in.n 
•XI.  s 

31.8 

33.7 

0,0 
7.11 

Ferd. 

1S.0 
19.  D 
17.  & 
l?,» 
IK.  I 
II.O 
2J.3 
Hi.  7 
13.  S 
3D.  2 
7.3 
«.» 
17.  S 
16-3 

U.B 
».> 
K.D 
23.3 

18.7 

11.0 
7.9 

7.B 

e.o 

*>.» 

14-r 

34.5 
S3.3 

10.1 
13.  C 

».ft 
24.3 

9.3 
13.0 

13.4 
38.3 

03.1 

IB.  7 
44-3 
18.0 

9.8 

-( 

4.3 

1.1 

1.4 

13.) 
90- S 
IS.  4 

.2 
4.1 

4-J 

.7 
4-S 
3.h 

.4 

s.a 
111 

13.1 

1.3 

1. 1 

.9 

.7 

Ftrrt,   Ptra. 

ei 

I 

,» 

:::::::     | 
i 

♦ 

::::;::;     :? 
........  .  .1 

Shuftk,  (lire,.-,.,...,,, 

7.i 

K.7 
W-B 
lfl-4 
IK.7 
1A.7 

&.4 

6.0 
4.7 

BMt,camf.<l.  ouiDMl.iil«kM,uiddilMl: 

V<el: 

31.3 
Ji.3 
S.4 
34.5 
3D.  7 

»'S 
IS.  4 
M,a 

31.3 
IT.3 

10.1 

IT.  4 

10.7 
19,7 
W.4 

13.(1 

iS.3 

1. 1 

Ll 

S-0 

l.I 
&.S 
S.S 

1-3 

t.a 
.a 

■  3 

"  .1 

:1 

.T 

.1 

•f 

,1 

*.! 
3.3 
Lf 

4.1 

3.8 

£3 

l.S 
1.) 
1.1 
t.3 

.J 

.1 

.1 

.a 
.« 

.0 

.■ 

.7 
LS 

l&S 

T.4 

10 
fi.3 

LI 
1.3 

l.I 
.1 

1,H 

'■S 

■  l>0 

Lainl): 

Pwk.fiwb : 

Hiioi..,. ,.,, 

L<iin.  chops ..._..       .-..._..-.-  _  -_..-.- 

atir.iuldtT 

Ttnilenoln. 

■  a 

n 

l.W 

11 

T.7 
3.3 

till 

H 

SBusAgp: 

i.it 

^B 

i«i 

W 

^ui 

'l 

Boupv^ 

a 

1 

ri*ft7' ■..:.:.: :::.::::::: 

a 

Ji 

( 

i« 

Piiiillry: 

41. < 
■£•.9 
17.6 

£}.. 

3».S 
17,7 
44-7 

3S.1 
W.I 

M 
I.C 

Tuikcy 

i,«i 

1! 

FIbIl: 

a 

1 

i 

nuiibuT,  iteiilH  orswilnDB 

a 
ti 

3 

m 

I 

FIsb.iiiVHnrvi'iJ: 

44-4 

fi3.4 
61.7 

3 

FIsU.rumii'Ll : 

m 

w 
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Table  I. — Avengt  amvpim^on  rftmnmtm  Amtriamfood  jirodvtit — CoDtJnued. 


Pood  nuMTlftlfl  (ai4  pvrdubied}. 

Ratlue. 

WkUr. 

PTO- 
leiu. 

F«l. 

Car  bo- 

Uy- 
dfAUm. 

Aah. 

Puel 

T&lUfl 

poima. 

fjiciMAL  rooD — conUnued^ 

ftrtt. 

■  1L3 

OJLe 

11.0 
S7.0 
90.0 
01.0 
20.0 
74.0 
XJ.i 
34.3 

11.4 
11.3 

12.0 

ia.0 

10,3 

e.s 

13.0 

13.  e 

13.  Q 

7.7 
13.3 
11.4 

i-trtt. 
13.1 

1.0 

a.3 
a.4 

3.0 

as 

z.e 

zr.7 

ZS.B 

lis 

13.3 

11.4 

14.0 
13.4 

13,1 
0.4 

as 

0.3 
ltt.7 

ao 

.4 

fera. 
S.3 

fiO.0 
4.0 

.3 

.s 

aa 
18.  s 

33.7 

1.9 

S.2 

1.0 

1.9 
.9 
1.8 
1.3 

.9 
1.9 

7.3 
.3 
.1 

Feret. 

&D 
&1 
4.8 
M.1 
4.5 
4.1 
3.4 

71.9 
71.4 

7B.1 
71.2 
74.1 
7£.! 
77. 9 
7B.7 
7a  4 
Ge,3 
79.0 
JRO 

mo 

S3. 1 
47.1 

Ba.1 

4B.7 
53.3 

a.  3 
ee.  7 

70.fi 
73.1 

70.0 
K-0 
gt.O 
100.0 
71.1 

W.& 
33.0 

fl-ff 
7.7 
A.S 
3.0 
18.7 
3.  A 
3,5 
6.B 
S-O 

10.  a 

fa.  0 
14. » 
an.  8 

14  7 
2.3 

It.  a 

3.3 

ifi 

3,0 
&7 

19.  <I 
9.9 
19.0 

i&a 

4.0 

Pert*. 

0.0 

3.0 
.7 
.7 
.7 

1.0 

.5 
iO 
3.S 

1.0 
1.8 

.5 

.0 

1.3 
1.3 
.0 
.7 
1.0 
2.1 
.4 
.1 

1.1 
3.1 
l.G 
1.3 
1.5 
l.S 
1.7 
2.9 
2.1 

3.S 

1.7 
.7 
.9 
.9 
.8 
,  e 
.4 
.8 
1.3 
.5 
1.1 
2.0 
1.0 
3.4 
.S 
.4 
.9 
3.1 
.4 
.fi 
.0 

3.1 
I.l 

.H 
.0 
-S 

Calo- 
riea. 
•i3S 

>auTv  prvfductB,  pic.: 

3,410 
310 

105 
100 

1.130 

3,076 
1,885 

1,050 
l,IH5 

I  f.3S 

VEaUABLI  FOOD. 

near. meal. etc.: 

Wh»t  QdiT.nteDt  rvll«r  proooM— 

1,040 
1,645 
I,4H0 
L.UU 
1  ^j20 

I.03S 

1  mo 

1  450 

1,075 

1,200 
1  O40 

Ir^iIpuBliTiCU).;                                            1 

3J.3 
43.0 

a&.7 

38.4 

3S.7 

19.9 

e.8 

4.8 
fi.0 

0.3 
5.4 

ao 

0.7 
O-D 
0.3 
9.7 
11.3 
9.8 

1.3 

1.8 

I.  B 

.9 

.0 

B.0 

12.1 

10.9 

B.1 

1  165 

1  130 

1,170 

1,D30 
1,«5 
I.DIO 
I  H7B 

lugmr^.  ptc:                                                        1 

1.925 

I.IK) 
1  42S 

Candy  * 1 

l.JM 
1,2» 

\.fao 

(140 

^igetaMea:* 

13,0 
6ft,5 

^0 

7ao 

77-7 
7SlO 
7&.4 
8I-I 
80.5 
RS-l 
7S,B 
e(V.4 
9.5 
7*.  6 
13.0 

es.e 
oafl 

SS.3 
S3. 3 
443 

S1.3 

B2.7 

fH.B 
R5.S 
70,1 
7S.0 

94.0 

33.£ 
7,1 
3.1 
L3 
1.4 

.8 
3.1 

.7 
1.0 
3.4 
1.1 

24  « 

7,0 

31.4 

1-8 

.4 

1.4 

i,l 

.7 

.9 

.0 

a9 
a.« 
zs 

1-5 

1.8 
.7 
,3 
.1 
.1 
.1 

LI 

.a 

.3 
.4 

.3 
,4 

I.D 
.B 

1.4 
.1 
.4 
.B 
.3 
.3 
.4 
.1 

3.S 
.3 

1.3 
1.0 
,2 

7.0 
20.O 
15.0 

2aa 

170 

IRO 

lis 

ns 

140 

Ctim.K'ieu  (awMtl.adlMs  portlMi 

ito 

110 

l» 

ns 

IRS 
100 

10.0 
111.0 

330 
l,.vis 

Paaa  (Fit-a.m  taJJcvni). dried 

140 
I  .'iiiS 

Poun-y"! 

en.0 

40.0 
30.0 

205 
(0 
440 

Sweet  potatoM 

BS 

50.0 

100 

inn 

30.0 

130 

V'R(t*lnbli'^,c-iinnpd; 

Sfili 

i:<A 

vo 

425 

M 

aRetitm^.stifll. 

ft  PLnlnqonfifctlonerynoteciJtaliiliigiiiitB.lniit.oroliocolBML 

<8iicli  i-eiKvtnbtiwHspotatnp;,  wiuaah,  b«ets,  eta.,  have  a  certain  amotmt  ofloMllblaiiiailailllt*^*" 
«Md<.  ••U!.    The  atiimini  varli^H  mth  the  metliixl  ot  preparing  tlw  Tcgetabloa,  aMt  OMt  v*  *~ 
t*tf\y  p'lhTiBtf'd.    The  flf^iir^^  given  for  refuae  of  vegetable*,  fruit*,  etc.,  an  ammt^ 
■pproximnKtly  till!  amount  it  rirase  la  tbene  fo04]s  aa ordinarU^ prepiand. 
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TaslA  I. — Avef^^  ^Mnpotition  afeommon  AmerUxtn  food  prfid%ut» — OontlDoed. 


tooi  msterUIi  <>a  purctiAmdj. 

B*™a- 

Wstec. 

ubb. 

Fat. 

1 

tah 

P« 
pom 

vsasTAALE  rooD— «oaeliiiied, 
Frulli,  berries,  tU-,  tw^: " 

Ptr  tl. 

sao 

.36.0 
3fi,0 
sao 
go.0 

37,0 

lao 

Per  a. 
Kl.  a 
4K.it 
iB,0 
S3.S 
44.  S 
!».( 
70.0 
M.1 

a&.8 

V.& 

m.t 
us 

1S.8 

13,1 

17 

J-6 

.B 

37. S 

1.6 

;.3 

S.E 
1.S 
L4 
1.4 

6.8 

10 

.6 

LO 

40 

pjtrrt. 

ii.a 

.8 
U6 
.7 
.9 

.e 

.5 

.8 
1.0 
.9 
.3 

L6 
17 
1.9 
4.3 
2.3 

ILfi 

«.e 

3.8 
i.t 

&t 

IS 
S.3 

;.( 

a,8 

K.3 

ie.fi 

8.7 
1.3 
Ci.fi 

11.  B 

.s 

as 
.« 

LS 

.a 
.1 

.4 
^T 

.% 
.t 

3,2 

1.0 

E.fi 

.3 

a,o 
ai.9 

23.7 

S.3 
4.fi 
S.3 

2&« 
87.4 
SLS 
3Sa 
3^3 
39.1 
30.8 
14,6 
30.6 

*7 
3S.V 

1 

Per  ft. 
laa 

14.  s 
14.4 

a.» 

4.4 

tLA 

IZT 
SLft 

13.9 
7.11 
XT 

ae.1 
mo 

74.* 

B.S 
S.S 

.s 

34,4 
SB.4 

14  » 

31. » 
4.3 
43 
4.3 

l&S 

ia3 

3.0 

e.8 

sas 
p.? 

1.4 

p*Te. 

0.) 
.B 
.4 
.4 
.< 
.4 
.4 
.t 
.4 
.4 
.t 

XO 
14 

LI 
14 
1.1 

LI 

10 

.4 

LI 

LJ 

9 

LS 

LI 

.B 

-7 

l.B 

1,7 

.« 

.ft 

XI 

7.1 

2 

CUk 

i 
1 

i 

! 

1 

11 

6.0 

Fralt.'i, 'Irlv^: 

10.0 

Nutt: 

10.9 

45.0 

4B.a 

l&O 
34.0 

<B.2 
34.S 
74.1 

Ulw.'UuiMiou*: 

Cpnuil  coOrc,  talualon  (I  part  boOed  in 

a  Fniils  coTitnin  accrtjila  pioportlaa  o[  iniKlhile  inaCf rUls,  as  !ildii,  H?ediH,  etc.,  u-hicb  are  pfirli^ 
claiacd  ua  r«IiisD.  la  aome  fniltn,  a.*  nrui|{ita  4iiil  pruucn,  tliD  KinuLial  n'jcclcil  lu  niling'  i«  pianicallj 
thif'  !aiii<>  BFi  rrrusc.  Ill  nthnrti.  no  appL^it  und  it^arfi.  more  or  l^^.'  Qf  Ch^  odih]«'  mAtoTiil  !•  ordlntidi 
rTj(«[pil  nilLli  x.tif.  BkJnaiicl  ifeAf  tiafl  riLhi-r  lar^Ii'ilc  iHirtfona.  Ttit'fdJ"hlp  niiiiiirrlDl  w'licb  \>  IliiitUuvn 
iLK'nv,  unij  liioiilil  nnipcrly  Iil<  clauH>E}il  wMb  (lii!  waatv.  Is  hire  elA-iw-il  uitb  Lht  n^liLsc.    Ttip  ^[uiwlDt 

b  .MI]liHn<!  '^holl. 

f  Thp  juvi^rap"  c*f  flvnanaly^efl  of  ci^rval  cn-ITefl  f^raln  la:  Water  fl.3,  pivtdici  13-3,  faf  3.4,  evjirciJ^fdratM 
Ti.''.  niii)  s'ti  -f.G  tttir  ctnt.  OnJy  n  punloa  "i  ttie  nutiietKH,  Ficiwcror,  enter  inio  tbv  tnluiiciD.  Tim 
avcm^  in  th(^  tal^l«  rvprpi^ntA  thi>  svBilah1i»  nutrlfsla  in  the  l>«T<vrbg«.    Infusions  o(  gcaiUtu  collN 

(uiit  of  IM  Hfcp  Ihp  uljm-f  ciMitiilu  pracilCBlly  nn  uutripnta. 

PBOPOETIONS  OF  W0NWT7TB.EENT8  IN  FOODS. 

It  will  be  intereHting  to  note  some  of  the  differences  in  food  mate- 
rials as  shown  by  their  composition.  One  of  the  first  things  which 
may  be  observed  when  a  table  like  the  above  is  studied,  is  the  diffej- 
encps  in  the  proportions  of  nonnutrients,  i.  e.,  refuse  and  iratCT. 
Many  kinds  uf  food  as  they  are  purchased  contain  Ui^e  amounts  of 
refuse,  as  thL-.  gkin  Rtid  bones  of  meat  and  fish,  the  skin  or  rind  and 
seeds  of  vegetables,  etc.,  which  necessarily  lessen  the  proportion  o( 
nutrients.  While  such  refuse  is  found  in  meats,  fish,  e^s,  fresh  vege- 
tables, and  fruits,  it  is  usually  abaent  in  the  dairy  products  (milk,  but- 
ter, cheese,  etc.),  dried  vegetables,  cereal  foods  (flour,  breakfast,  foods, 
etc,1,  and  tho  bread,  cukeg,  and  other  foods  prepared  from  them.  In 
considering  the  edible  portion  we  find  that  the  amount  of  water  preeaiV 


affects  the  nutritive  value  of  food.  Water  is  necessary  to  the 
'y  and  it  is  usually  supplied  in  abundance  by  beverages,  although 
^unount  contained  in  the  solid  food  consumed  in  a  day  is  quite 
iderable.  Water  forms  from  40  to  SO  per  cent  of  tho  ordinary 
-"^^  of  meat;  it  is  especially  abundant  in  tho  flesh  of  lean  animals, 
L^i  tends  to  decrease  as  fat  increases,  and  vice  versa.  It  is  oven 
^^^^  abundant  in  fresh  fish  than  in  meats,  but  in  dried  fish  there  is  of 
'"•-iiTiBe  comparatively  little.  Fresh  vegetables  and  fruits  contain 
'*^*:x^time8  as  much  as  80  or  90  per  cent  or  more  of  water,  while  dried 
*^is  and  the  food  materials  prepared  from  them  {l)cans,  peas,  meals, 
',  cereal  breakfast  foods,  etc.)  usually  contain,  roughly  speaking, 
10  to  12  per  cent  of  water.  Many  cooked  foods  contain  more 
-"fcer  than  the  raw  materials  from  which  they  are  made,  owing  ti>  the 
-Vuitities  added  in  cooking.  Thus  some  thin  soups  are  little  more 
^n  flavored  and  colored  water,  and  of  course  have  an  extremely 
^^"^^  nutritive  value.     In  other  cooked  foods,  notably  meat,  which 


^:^' 


.„,^  ^Te  been  baked,  roasted,  or  fried,  the  amount  of  water  is  diminished 
^'cooking. 

PBOFOBTIOITB  OF  NXmtlENTa  TS  FOODS. 

The  most  important  of  the  actual  nutrients  has  been  seen  to  be  pro- 
Xein.  This  occurs  most  abundantly  in  animal  foods — meat,  fish,' eggs, 
tnd  dairy  products,  and  in  the  dried  legumes,  as  beans  and  {>eas. 
Butter  and  lard  are  exceptions  to  this  statement,  as  they  rei)resent 
the  fat  of  milk  and  meat.  The  proportion  of  protein  present  in  meats 
«nd  fish  varies  greatly  with  the  kind  and  cut.  In  beef,  veal,  and  mut- 
ton it  composes  between  14  and  26  per  cent  of  the  edible  portion.  It 
'm  generally  less  abundant  in  the  flesh  of  fish,  because  th(>  hitter  is 
nore  watery  than  meat.  The  fatter  the  meat  the  smiiller  is  tlie  pro- 
portion of  protein;  lean  pork  has  less  than  beef  and  mutton,  and  fat 
pork  almost  none.  It  is  more  abundant  in  cheese  (2S-.SS  per  cent) 
and  likewise  in  dried  beans  and  peas  (18-25  per  cent).  Protein  makes 
up,  rotlghly  speaking,  from  7  to  15  per  cent  of  the  cereals,  being  least 
abundant  in  rye  and  buckwheat  ami  mo.st  abundant  in  outs.  Wheat 
flour  averages  not  far  from  11  per  cent  and  l)rea(l  not  far  from  II  per 
cent  of  protein.  Fresh  vegetables  and  fniita  contain  almost  no  pro- 
tein, seldom  if  ever  more  than  5  and  often  only  1  per  cent  or  less. 

The  chief  sources  of  fat  m  ordinary  diet  arc  the  animal  foocis,  though 
some  fat  is  derived  from  vegetable  foods.  The  quantities  present  in 
meats  vary  considerably,  ranging  from  less  than  10  per  cent  in  some 
outs  of  beef  and  veal  to  over  40  per  cent  in  a  side  of  pork  and  over  SO 
per  cent  in  fat  salt  pork.  The  leaner  fish,  like  (•.(»!  and  haddock, 
usually  contain  almost  none,  but  in  the  fatter  kind,  like  shad,  mack- 
erel, and  notably  salmon,  there  is  often  from  5  to  10  per  cent  and  some- 
times as  much  as  15  per  cent  of  fat.     The  chemical  composition  of 
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eaJtnon  is  not  unlike  that  of  loan  meat.     In  both  meat  uid  tish 
increase  of  fat  uaually  means  a  docreaao  in  the  proporttou  of  watwj 
was  Rtatad  above.     Milk  averagfH  about  4  per  cent  of  fat.     niiltrrl 
Bs  wc  have  aoun,  nearly  pure  fat,  and  whole  milk  cheese  mar  hjive  i 
whi^rci  from  25  to  40  per  cent  of  fat,  according  to  the  richness  of 
cream  or  milk  from  which  it  is  made. 

The  ohve  and  the  cotton  »w  J  are  rich  in  fat,  large  quandtiea  of  I 
being  uaed  aiuiually  for  the  production  of  oils.     Moet  of  itur  coc 
mIiI>lB  nuUs  ilUu  cuulaiu  coiuiiderabl(>  fat.     With  th(>  (•xrL>pti(iu  ofi 
mi-al,  whicli  ooutaiiia  alxjut  7  per  ctut,  there  ia  rompuruuvrly  |j|il«| 
in  the  ccrcabi  in  the  fonii  in  which  they  arc  ordinarily  purchaftftl.j 
ill  the  dricil  let^umes,  while  in  the  fi;TOen  vegetables  and  most  frutl 
is  practically  wanting. 

The  earUdiyd rates,  unlike  the  falit,  are  olmostt  enttrtily  kbwotl 
the  animal  foods,  except  milk,  but  form  the  most  iniporianl  nil 
of  most  vegetable  foods,     Some  glycogen  (a  carlmliydrale)  is  (a 
the  liver  and  in  other  a.ninial  tissues.    The  carbohydrates  make 
fn>m  70  to  SO  per  cent  of  the  cereals,  (K)  to  70  per  cciil  of  llie 
legiune«,  and  the  bulk  of  the  nutrienta  of  fresh  vegetables  and 
The  nutrients  of  sugar,  molassee,  honey,  etc.,  are,  of  cvurwt 
entirely  carbohydrates. 

Mineral  mutters  occur  in  all  the  ordinary  ariiclcH  of  food. 
ni«>Ht«  and  fiHh  contain  not  far  from  1  percent,  alLhuiigh  in  fal,  ue 
pork  the  quantity  may  ha  n-s  small  as  0.1  per  rent.  Milk  mnti 
about  0.7  per  rent  minenil  matters.  In  the  ccrenls  the  |>ro[Mir 
rangcsi  from  about  0.3  to  over  2  per  cent,  vbile  in  green  vegetal: 
and  fruits  it  is  usually  less  than  I  per  cent.  The  dried  Icgunut  < 
tain  from  3  to  4  [kt  cent  of  iniueral  matters. 

In  brief,  then,  it  may  be  said  that  meat«,  Itsli,  eggs,  ntilk, 
vegetables, and  fruits  contain  the  most  refuse  and  water;  iK 
is  most  abundant  in  the  animal  foods  and  in  the  legumes  ari< 
contniderable  (|uantitic3  in  the  cereals;  that  fats  occur  principallyl 
the  animal  fofnls;  tliat  carbohydrate^^  arc  found  aliiitvt      .  1    '^<Jyj 
the  vegetable  products  and  milk;  and  that  small  <iuAtu 
oiattere  are  found  in  all  food  materials.     The  fuel  value  rariesirit 
wide  limits,  lieing  greatest  in  tliotse  materialti  which  contain  tb 
fat  and  the  leiuti  wat<>r. 


DIGESTION.  ASSItflLATIOH,  AND  £XCE£T10H. 

"  Wo  live  not  upon  what  we  eat,  but  upon  what  we  digest."     Komll 
we  buy  it  in  the  market,  or  even  as  we  cat  it,  ia  not  usually  in  cane 
to  he  made  into  body  structure  or  used  as  b»>d\  fuel.      T  ■  fii 

through  a  series  of  chemical  clmiiges  by  what  is  called  ■i\_/  i 

pn>]>aroit  to  bo  absorbed,  taken  into  the  blood  and  lymph, and 
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>  parts  of  the  body  where  it  is  needed.  Digestion  takes  plocein 
imentaiy  canal,  partly  in  the  stomach,  but  more  in  the  intestine. 
6  result,  the  useless  portions  are  separated  and  rejected,  while 
arts  which  can  serve  for  nutriment  are  changed  into  forms  in 
they  can  be  absorbed,  taken  into  the  circulation,  and  utilized. 

Dioasnov. 

)  ^trautions  which  the  food  undergoes  in  digestion  are  brought 
by  substances  called  ferments,  which  are  secreted  by  the  digest- 
'gans.  The  saliva  in  the  mouth  has  the  power  of  changing 
ble  starches  into  soluble  sugar,  but  as  the  food  stays  in  the 
1  only  a  short  time,  there  is  generally  little  chance  for  such  action. 
ihva,  however,  helps  to  fit  the  food  to  be  more  easily  worked  on 
)  stomach.  The  gastric  juice  of  the  stomach  acts  upon  protein, 
le  pancreatic  juice  of  the  intestine  upon  protein,  fats,  and  carbo- 
tes.  The  action  of  all  the  ferments  is  aided  by  the  fine  division 
food  by  chewing  and  by  the  muscular  contractions,  the  so-called 
iltic  action,  of  the  stomach  and  intestine.    These  latter  motions 

0  mix  the  digestive  juices  and  their  ferments  with  the  food, 
parts  of  the  food  which  the  digestive  juices  can  not  dissolve,  and 
therefore  escape  digestion,  are  periodically  given  off  by  the 

jie.  Such  solid  excreta,  or  feces,  include  not  only  the  particles 
ligested  food,  but  also  the  so-called  metabolic  products,  i.  e., 
es  of  the  digestive  juices,  bits  of  the  lining  of  the  alimentary 
etc. 

ABSOKFTXOIT  AHI)  ASSZHZLATIOIT. 

digested  food  finds  its  way  through  the  walls  of  the  alimentary 

and  at  this  time  and  later  it  undergoes  remarkable  chemical 

38.    When  finally  the  blood,  supplied  with  the  nutrients  of  the 

id  food  and  freighted  with  oxygen  from  the  lungs,  is  pumped 

he  heart  all  over  the  body  it  is  ready  to  furnish  the  oi^ans  and 

1  with  the  materials  and  energy  which  they  need  for  their  pecul- 
ictions;  at  the  same  time  it  carries  away  the  waste  which  the 
w  of  these  functions  has  produced.  It  is  a  characteristic  of 
body  tissue  that  it  can  choose  the  necessarj'  materials  from  the 
and  build  them  into  its  own  structure.  How  it  does  this  is  one 
mysteries  of  physiologj'.  The  body,  as  wo  have  learned,  has 
e  power  of  consuming  not  only  the  materials  of  the  food,  but  also 
if  its  own  structure  f  (^r  the  i)roduction  of  muscidar  work,  or  heat, 
irotect  more  important  parts  from  consumption.  How  it  does 
another  mystery,  still  to  be  explained. 


SXCBETIOK. 

After  the  niBterial  has  beeu  thu5  luisunil&tcd  and  utJlizr«I  tlio : 
ing  wHste  proJucts  muHt  he  rvniovnl  fnim  the  VkkIj-.     The 
fkaiuuLi)  which  thU  wuste  cuniauis  oro  of  course  the  aame  as 
mafainj^  up  the  stmcture  of  the  body  and  the  food — carbon,  oi 
hydrnjjt-n,  iiilrogen,  ralciuin,  ]>hosphiirus,  Biilphur,  el^".     Most  of 
carbon  aud  part  of  the  oxygen  are  givtm  ulT  fmui  ihi'  luiigs  »a  > 
ditudd.    Hydrogen  uoiteH  with  more  oxygnii  tn  form  wau*r,  which  i 
pU8SM[  ofT  in  vapor  from  tho  lungs,  in  [Mrrspirnliun  frnni  tlw  stdii, 
in  urine  from  the  kidneys.     Almost  all  tht^  mirot^u  ia  excreted  tn 
urine.    Waste  mineral  matters  are  given  off  to  some  extent  in 
perspirtkiion,  but  mainly  thmugh  tho  kidneyn  and  intestines. 

APPARSKT  A2n>  ACTVAI.  DXOESTIBZI.ZTT. 

The  real  nutxilivp  value  <>f  a  food,  then,  depends  not  simply  «i  < 
proportions  of  nutrients  vrhich  it  contains,  but  also  on  tho  aownnt ' 
thow  nutrients  which  can  he  made  arailablo  to  the  body  by  > 
for  building  m&t«>rial  and  for  fuel.  Part  of  tho  food  eatiT'  f — ' 
digestion  and  is  given  off  from  the  body  tn  the  fecos.  If  wt< 
the  amount  of  this  undigested  residue  from  the  toijU  food,  the  remi 
der  nHll  be  the  amount  actually  digested  in  the  stomach  and  inli 
abflorlKcl  through  their  walli*,  and  taken  into  the  ein-ulalion. 
difference  between  tho  amounts  oaten  and  those  undi^'ested  rejvrcMOt 
the  actuni  digesiiUilily  of  food.  A  part  of  the  fo«>il  taken  ialutl 
rircutatioii,  howevor,  itt  Inter  returned  again  to  the  alimentary  c»e 
mainly  in  the  digiwtive  juir(w  that  are  nei'<le<l  for  digesting  the  fu 
The  material  thus  removetl  from  rirrulation  and  retiimed  Iaj  the  tli) 
mentarj-  canal,  whirh  ronHL4t..s  nf  so-mlled  metabolic  profbirl* 
excreted  with  the  undigested  residue  in  the  feces.     The  ren 

tho  food  taken  into  the  circulation  represent*  the  amount  tvi».u .j 

tho  Iwdy  for  building  material  and  for  fuel.  The  difference  \^U 
tho  food  which  is  absorbed  and  that  which  the  ho<ly  serurBS,  -. 
is  represented  by  the  metabolic  producta.  By  the  pre-MUit  nii  i...-^- 
experimenting,  however,  the  portion  of  the  f«'*«  that  eon»istti  rt 
metabolic  products  can  not  be  aalisfaclorily  distinguisluHl  from  tl< 
undigested  residue.  It  is  very  diflicull,  therefore,  to  dctcmun*-  ll 
actual  digestibility,  but  comparatively  obbj-  to  estimate  the  apparcfil 
digestibility  tif  tiMni.** 

Suppose,  for  instanop,  that  15  per  cent  of  tho  protein  in  a  spewr 
of  bread  is  excreted,  Llien  85  per  cent  remains  fur  the  nsd  nf  thv  ImxIt.] 

•It  would  be  men  exRct  to  iia»  diSMienL  l«nm  to  ilraaU  tb*  Appsnutl  «U|p*itibil>l,Tnf  I 
«•  (Utinguiditd  bon  its  acUwl  dicmtifaUitr.    U  kna  tbanlorv  Uxn  propoMl  to  Imnt  >b| 
un  of  Um  tanu  digivUbtlily  to  setiuU  dicMtibility  uid  vaploy  tim  Una  fttukbOit^ 
ftpp«i«n(  digMlilMlity,  u  ordmahly  dcUcmiDcd  in  DUtrition  iarwati^ttiBlM,  ii  tniiin     ^M] 
OonnecUcut  Suun  HUtion  Report.  tSSO,  p.  Od.) 
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he  bread  has  8.4  per  cent  of  protein,  100  pounds  will  bare  S.4 
tads,  of  which  85  per  cent  or  7.1  pounds  will  be  utilized  by  the 
y.  Table  III  (p.  28)  gives  details  regarding  the  proportions  of 
>«tible  nutrients  in  different  food  materials. 

KASB  AND  amOKHZSS  OF  DIOBBTION. 

'lie  terma  digestible,  indigestible,  etc.,  as  here  used  refer  simply  to 
food  which  is  or  is  not  available  for  the  general  nourishment  of 
body  after  the  process  of  digestion  is  completed.  In  common 
'lance,  however,  they  are  used  more  loosely  as  referring  to  the  ease 
1  quickness  of  digestion,  and  to  the  general  healthfulness  of  food. 
i«  kind  of  food — bread,  for  instance— is  spoken  of  as  "simple"  and 
ligeatible,"  and  another,  like  fruit  cake,  as  "rich"  and  "indigest- 
le."  There  is  often  much  practical  truth  behind  such  statements, 
ough  little  is  definitely  known  concerning  the  time  or  laborrequired 
digest  different  kinds  of  food. 

Among  the  earliest  and  most  famous  experiments  concerning  the 
le  required  for  digestion  in  the  stomach  are  those  made  by  Dr.  Wil- 
m  Beaumont,  U.  S.  A.,  between  1825  and  1833.  His  subject  was  a 
anch-Canadian  trapper,  a  man  quite  normal  except  for  an  aperture 
rough  the  abdomen  into  the  stomach  made  by  a  gunshot  wound,  and 
eed  only  by  a  valve  which  had  developed  over  it.  By  pressing  the 
Ive  inward  the  contents  of  the  stomach  could  be  observed  orremoved 
will,  thus  affording  excellent  opportunity  to  study  the  action  of  the 
stric  jxiice.  Dr.  Beaumont  fed  the  man  on  various  diets,  and  noted 
B  different  conditions  accompanying  each.  The  book  in  which  he 
scribes  his  experiments  <*  contains  a  table  of  the  average  time  required 
7  the  stomach  to  digest  various  articles  of  diet,  from  which  many  of 
e  statements  still  cuirent  concerning  the  relative  digestibility  of 
Cerent  foods  are  taken. 

One  of  Dr.  Beaumont's  general  deductions  was  that  most  of  the 
mmon  foods  required  from  2  to  4  hours.  Ho  says  further: 
"The  time  required  for  the  digestion  of  food  is  various,  depending 
on  the  quantity  and  quality  of  the  food,  state  of  the  stomach,  etc., 
It  the  time  ordinarily  required  for  the  disposal  of  a  moderate  meal 
the  fibrous  parts  of  meat,  with  bread,  etc.,  is  from  3  to  3i  hours." 
Valuable  and  interesting  as  Dr.  Beaumont's  book  undoubtedly  is,  its 
nclusions  can  not  be  taken  as  final,  because  he  does  not  state  the 
lounts  of  food  consumed.  The  science  of  nutrition  in  its  develop- 
3nt  has  also  shown  many  errors  in  the  reasoning.  It  should  in  jus- 
te  be  said  that  Dr.  Beaumont  recognized  the  fact  that  his  experi- 
ants  had  to  do  only  with  digestion  in  the  stomach,  or  "chymifica- 

■WiDiam  Beaumont,  Tbe  I^fsiotogj  fjt  Digeatkn,with  Ezperinuats  oa  tite  Oastrio  iuiot, 
ed.    Burtiiigtai.  Vt.,  1847. 
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tion."  as  be  tenns  it.     rurthiTmon-,  his  rxperimrntB  ham  been  i 
misqtiutetl  auil  girnn  a  difTcrrnt  intcrprotation  from  tJut  whiob 
intended. 

Food  doM  not  ordinarily  pass  from  Iho  etonutch  into  th*  in( 
until  it  has  lieen  reduced  to  a  liquid  or  e(?iuili<juid  cunditiun. 
1f>n^li  of  time  required  for  different  foods  to  leave  the  stotuijcli 
hvi<n  rcfeiitly  studied  by  Penzoidt  with  healthy  men.      He  uswil 
stomach  tuhe  for  removing  the  stomach  contents  forcxanunntinn. 
found  that  the  amount  and  cunsJstencj  of  food  have  a  marked  it 
cncft  on  the  rate  of  di^eHtion  in  the  »t'<>mach.     Fhiid-s  lea  \"e  the  hU 
mnn'  rapidly  Ihan  other  mat>erialH.     Prom  6  tn  7  ounc4>s  of  Wfe(#r< 
other  common  hevemges  leave  thi>  stomach  in  I  j  hnum.     Seven  ouxie 
of  hoiled  milk  leave  the  Ktomach  in  ahout  2  hniirH.     Hot  drinks  do  i 
h:uve  the  stoiimch  m»n.>  quickly  tliau  c^ild  ones,  nor  does  Cho  quaiit 
have  much  effect.     Si>lid  matt«r  in  solution  orsu8pcn.si.  -■    ' 
passage  of  fluid  from  the  stomach  somevbat.     The  c<^il  i 
Foods  thus  seems  to  have  more  effect  upon  digestibility  ihan 
amount  consumed.     The  quantity  eaten  Increases  the  tenpth  nf  Ui 
the  material  remains  in  the  stomach,  but  not  pruportionalty. 

To  select  a  few  examples  of  the  time  required  for  foods  In  Wvr  ll 
stomach:  Two  eggs  (raw,  poached,  or  in  the  form  of  an  omekt^' 
ounces  sweetbraads,  10  moderate-sized  oysters,  7  ounces  whitf-ltiJi  i 
3  J  ouncea  of  whit*  bread,  cauliflowors,  or  cherries,  each  left  the  stoi 
ach  in  from  2  to  3  hours.  Right  and  one-fourl  h  ounc««  of  chici 
ounces  of  lean  beef,  6  ounnej;  Uoiled  ham,  3*  ounces  roast  veal  or  I 
steak,  51  ounces  nf  coarse  bread,  hoilod  rice,  carrots,  spinach, 
or  apple,  left  the  stomach  in  3  to  4  hours.  Nine  ounces  of  emnk 
tongue,  3J  ounces  smoked  beof,  9  ounces  roast  (toose,  61  ouacesi 
beans,  or  7  ounces  peas  porridgn,  left  the  stomach  in  4  tu  A  ha*in. 

Generally  epeaking,  the  moet  n>a<Ulj  digeetisl  animal  f ' 

materials  of  soft  consistency.     White  moats— for  example, 
leave  the  stomach  more  quickly  than  rod  meats  or  dark  meal— f^ 
instance,  duck.     The  method  of  cooking  also  exerts  a  vcrj' 
influence  on  stomach  digestion.     Fresh  fish  waa  found  to  l»o  oioTfi  i 
ily  digested  than  meats. 

As  regards  vegetable  foods  in  general,  the  oonai-^tt-ncy  and 
amounts  of  solid  material  were  again  the  principal  TactorM  affe 
the  lime  required  for  iligi'stion  in  the  Rtomaeh.  Menly  potat 
instance,  were  more  easily  digested  than  wiixy  potntoee,  and 
potato  more  readily  than  potato  out  up  in  piootfs.  Fin«  hresd 
more  quickly  digestx-id  than  roarse  hn'ad.  Thi-rf  was  not  much  difl* 
enc«  in  the  time  n^quircd  fur  bread  cnist,  Im-ml  crumb,  toact,  at 
bread,  and  stale  bread  to  digest  in  the  stomach,  provided  ail 
equally  well  cliewed. 
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!It  must  be  remembered  that  digestion  continues  in  the  intestine  and 
tX  the  total  time  required  for  the  digestion  and  absorption  of  the 
^XX'taients  in  any  given  food  materia!  is  not  shown  by  such  experiments, 
■-"iicy  find  their  chief  application  in  prescribing  a  diet  for  invalids,  as 
1^^^  such  cases  it  is  often  desirable  to  require  of  the  stomach  only  a 
^-*>3jted  amount  of  work. 

AOBXSKKHT    OF    POOB    VXKH    DTDIVIDUALS. 

tMgestibility  is  often  confused  with  another  very  different  thing, 

^T^xnely,  the  agreeing  or  disagreeing  of  food  with  the  person  who  eats 

J^-      During  the  process  of  digestion  and  assimilation  the  f<Mjd,  a.s  wo 

T**Ve  seen,  undergoes  many  chemical  changes,  some  of  them  in  the 

^"^testines,  some  in  the  Hver,  muscles,  and  other  organs.     In  these 

*Uuiges  chemical  compounds  may  be  formed  which  are  in  one  way  or 

^^^lother  unpleasant  and  injurious,  especially  if  they  are  not  broki-n 

^own  (as  normally  they  are)  before  they  have  opportunity  thus  to  act. 

^Some  of  the  compounds  produced  from  the  food  in  the  body  may  bo 

Actually  poisonous. 

Different  persons  are  differently  constituted  with  respect  t(»  tho 
vheinical  changes  which  their  food  undci^oes  and  the  effect  ]>riKlii(-ed, 
so  that  it  may  be  Uterally  true  that  "  one  man's  meat  is  another  man's 
poison."  Milk  is  for  most  people  a  very  wholesome,  dig«\stiblc,  atitl 
nutritious  food,  but  there  are  persons  who  are  made  ill  by  drinking  it, 
and  they  should  avoid  milk.  The  'nTiter  knows  a  boy  who  is  niitdf; 
seriously  ill  by  eating  eggs.  A  small  piece  of  sweet  cm\io  in  whirli 
^;gs  have  been  used  will  cause  him  serious  trouble.  The  sickness  is 
nature's  evidence  that  eggs  are  for  him  an  unfit  itrticle  of  foorl.  Soirie 
persons  have  to  avoid  strawberries.  Indeed,  case.H  in  wliieli  the  ]iir>st 
wholesome  kinds  of  food  are  hurtful  to  individual  iH>rs4»n.s  are,  un''or- 
tunately,  numerous.  Every  man  must  leam  from  his  own  e.xpcrienco 
what  food  agrees  with  him  and  what  doe.s  not. 

How  much  harm  is  done  by  the  injurious  compounds  .soinetinieH 
formed  from  ordinary  wholesome  footis  is  seldom  realized.  Physio- 
logical chemistry  is  revealing  the  fact  that  thtwe  eornpounrls  nniy  affcrri, 
even  the  brain  and  nerves,  and  that  some  lorms  of  iiLsimiU'  iin-  [-auscil 
by  products  formed  by  the  abnormal  transformations  of  fooil  and  liody 
material. 

FBOPOBIIOVS  OF  DIGESTIBLE  NTTTBIENTS  IS  FOOD  MATERIALS. 

During  the  past  few  years  many  experiinentH  have  hecri  niiule  to 
test  the  proportions  of  nutrients  dige.sted  from  oniiimrv  foo<l  rimle- 
rials.  In  making  the  experiments  the  suf>je<-,ts  are  kept  on  a  simple 
diet,  all  the  food  and  solid  excreta  are  analy7,('d,  tmd  tli<-  difrr'reni-.ri 
between  the  two  is  taken  to  represent  the  amount  of  lood  which  tho 
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body  siooumt  fnr  nutriment.    Most  of  the  subjects  hare  b««n  peopl 
in  good  hfiUth;  the  grpal.  ma.)Drity  hare  bi*n  men.  but  a  few  wo 
and  csponially  children. 

Frntn  roiiip&riaim  of  the  resulta  of  man3r  su«b  expehmenta  mi 
int<^r<>»|jug  knoffk-d^'  has  been  gain«L  uf  the  relativo  digveiibilitr 
ditf(>rcui  kinds  and  rliuiseB  of  foods. 

In  general  it  rnuy  W  said  that  |>rt>bnhty  most  foods  used  by  mac 
morocompIiMi'Iy  digH»le<l  than  is  ordinarily  Hup[X)**<I.  m)  thai  lb<*  Iw 
of  the  intoaliniil  cxcn-lion  Is  inadu  up  of  [iii-tiibnlic  pniducU.     So 
foods,  however,  conluin  large  proporiiutu  of  material  upon  which 
digestive  jui(^i-»  can  ni>l  sm  net  a*  lo  make  Iheni  capabU'  of 
absMrbcd.     Thus  the  outer  hull  nf  the  wheat  grain  contains  w 
htubsLanco  which  pass«>s  tlirough  the  oUnientar}'  euiml  of  man 
getitod,  though  snimalf),  like  eows  and  sheep,  con  digest  a  large 
3th. 

It  had  been  found  that  in  the  total  food  of  an  ordinary  mixed  diet, 
the  average,  about  1*2  per  «;ent  of  the  pmtpin,  Vft  per  cent  of  the 
and  97  per  cent  of  the  carbohydrates  are  retained  by  the  body.    In 
nveruge  proporiiuna  in  whicli  the  different  animal  and  voj^(nb|i>  fm: 
art?  coiiibiufti  in  th<»  dipt  abuui  97  per  eeni  of  the  prut4>iii,  \iF\  [n«r[ 
of  the  futs,  tiiid  '.ts  per  wtit  (if  the  KarbnhydroU*  of  tbu  animal  fw 
are  digeat^id,  while  only  84  per  cent  nf  the  protein,  90  per  cent  ol 
fatJi,  and  97  jkt  eriit  of  ihr  rKrliidiydratr.s  nf  the  vepnliiMe  fnoils 
digested.     Anininl  funtls,  llirrffurt*.  seem  lu  have  a  greater  lii^^estiliitit, 
than  vegetable,  especially  as  re^rorda  the  protein  they  contain. 
digest ihitity  of  a  given  article  nf  fiXHl  di-pends,  of  course,  upuo 
tiigeslibility  of  the  dilTereDl  ehi^see  of  nutrients  and  upon  the 
proportion  in  which  these  nutrients  occur.     Thus,  of  two  cereals  ogi 
tainiiig  about  iht'  .^lanie  anii>unt  of  dry  matter,  but  with  •''  "' 
portions  of  |»n>tein  anti  rarbohyd rates,  llie  one  niih  the  ■■!  ■^:      ,  :  ^ 
Uun  of  the  leas  digestible  protein  and  the  Mmaltor  proportion  of 
more  digestible  carbohydrates  will  l>e,  on  the  whole,  1^  complete! 
digested. 

T^e  figunui  given  in  Table  I  (p.  16}  do  nut,  then,  represent 
nuiripntfi  aclunlly  avnilahlti  for  the  usrs  of  tlm  body,  but  lh(we  ran 
(■uiuL'd  iu  the  food  l)rfnri>  it.  i.>i  eul«n.     The  nuiiieiiLt  actually  availatii 
must  be  calcidaled  fnim  the  total  aramtnts  shown  in  the  table  hr 
of  the  propiT  factors  fur  dif;««ttihility.     TluiHif.53.1  |M>r  ■  ■' '-rr 

is  carlndiydrwtps  (lie  percc-utage  vf  carl>ohydrates  which  i  wii 

obtain  from  a  gix-en  amount  of  bread  will  be  0«  per  cent  of  53.1, 
52  per  cent  uf  tin*  weight  of  the  brsad.  Similarly  the  fuel  value  givfli 
IB  not  the  heat  of  combustion  of  the  food  cuiwumwl,  but  that  -if  iht 
niilricnt«  actually  oxidized  in  the  body.  Thia  fuel  value  may  be  caktt- 
latetl  from  the  proportions  of  digestible  nutrienla  and  the  fuel  ralnrt 
of  each  0^  learned  by  f.\perimenl. 
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The  proportions  of  the  several  nutrients  which  the  body  retains  for 
tt8  use  are  commonly  called  percentages  or  coefficients  of  digest  ibility.  * 

From  the  results  of  a  large  amount  of  experimenting  it  appears  that 
the  coefHcients  of  digestibility  and  the  fuel  value  per  pound  of  different 
Eood  materials  or  groups  of  materials  are  approximately  as  follows: 

II. — Co^jfiamla  of  digtMnHty  and  fuel  valvt  per  pound  of  nvlrienti  in  different 
gnmpt  vf  food  tnaiaiai: 


Kind  ol  food. 


IbaUandflil). 


SSry  prodDott 

Aalnal  food  (ot  mixed  diet) . 


OrmIi.  

Ltcnmei  (dried) 

Sqpkn 

««KAes 

VafeUblei 

Fruits 

VMatiMe  food!  (of  mlied  diet) . 
Total  lood  (ot  mixed  diet) 


Protein. 


Dlgentl- 
bSity. 


PeretiU. 

97 
S7 
VJ 

n 

86 

78 


Fuel 

value  per 

pound. 

CalorU*. 

l.MO 
1.080 
l,ft«l 
l.MO 
1.T50 
1,570 


Fat. 


rBriiotiydratPB. 


Digest  L- 
bfllty. 


1,410 

i,a20 

1,840 
1,820 


Per  unl. 
V5 
B5 
BS 
M 

to 

90 


Fiiiil 


Filial 


pound.       """>■■    I   noirad. 


Ollorien. 
4.040 
4.0!I0 
3.9M 
4,(150 
3,«W 
3,800 


3,800 
3.800 
3.800 
i.OBO 


rerrrnl. 

9S 


l>oiini] 

I'aioTirt. 
1,730 
1,730 

i.7ao 

1,730 
1.8IW 
1,840 
l,7E0 
1.860 
1,800 
1.030 
1,830 
1.820 


The  figures  of  Table  III  (p.  28)  show  the  <UgestibIe  nutrients  and 
available  energy  in  a  number  of  common  food  materials,  as  computed 
from  the  figures  in  Table  I,  by  use  of  the  factors  given  in  Table  II. 
The  further  assumption  is  made  that  75  per  cent  of  the  aah  is  digesti- 
ve. The  figures  in  the  third  column  of  Table  ITT  show  the  total 
quantity  of  indigestible  nutrients.  The  term  used  as  the  heading  of 
tiie  last  column,  "nutritive  ratio,"  or,  as  it  is  sometimes  and  perliaps 
more  accurately  called,  "nutrient  ratio,"  requires  a  word  of  explana- 
tion. The  term  nutritive  ratio  is  used  to  express  thi>  ratio  of  digesti- 
ble protein  to  digestible  fuel  ingredients  (fats  and  carbohydrates)  in 
any  food  material  or  diet.  In  calculating  this  ratio  1  pound  of  fat  is 
taken  as  equivalent  to  2J  pounds  of  cnrbohydrates^lliis  being 
approximately  the  ratio  of  their  fuel  values — so  that  tlu*  nutritive 
ratio  is  actually  that  of  the  protein  to  the  carbohydrates  plus  2\ 
times  the  fat. 


'It  should  be  understood  that  the  terms  "digestibiLty"  uid  "  digt^sLihle  nuirioiits'and 
"ooefficienU  of  digestibility,"  as  usod  in  the  following  tablei  and  the  aooonipauyiag  expUr 
luttiona,  rsfer  to  a{^HKit  d^ieatibility  (we  p.  22). 
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Table  m. — Nvtrimlt  and  energy  of  digettHU  portion  of  mntu  cohmmm 

nuirttive  rafioa. 


f^ 


It  i£  to  btt  ol»ervp<l  that  the  values  givon  in  Tablw  TTT,  likv  lUw*  i 
Tftblo  I,  roprosont  nveragce.     Different  sperimMis  of  tht*  B«nw  kind 
food  matfrial  differ  in  compjjtsitiuu,  digestibility,  and  tiutritivr  *tJi 
Nralerials  which  arc  grimi)ed  in  the  same  class  may  also  differ  nnwr  i 
ivss  in  this  ntspect.     Thtis  potatoes,  turnips,  rabbagp,  or  eveti  difle 
specimens  of  the  same  vegeiahle,  may  differ  in  the  proportions 
nutrient*  digested.     The  fipires  in  Table  III,  thwefopo,  ate  t<i 
taken  as  only  npproximate  values. 

FREPAEATIOir  OF  FOOD  -  COOEIVa. 

The  cuokmg  uf  fo<Hl  ha:^  much  to  do  with  iia  nutritive  ralua.     Mu! 
arlJi'les  which,  owing  to  thuir  mechanical  condition  or  othinr  cause, 
quite  unfit  for  nourishmr-nt  when  raw  are  very  nutritious  wh«D 
It  ia  also  a  luntter  of  cuuunou  cspKncacc  thai  a  well-ctioked  fooj 
wholesome  and  ap])«iiang,  while  the  same  material  badly  cooked  i 
unpnlatohle.     Tliorc  arc  threo  chief  piirpoeea  of  cooking^.     Tht 
i«  U>  change  the  mechanical  condition  s^^  that  iho  digestive  juieet 
act  upon  the  food  moro  frwly.     TIeatIng  ofli'n  eluuiges  tho  fitnirtn: 
of  food  materials  very  materially,  so  that  thoy  are  mum  eamly  chet' 
and  more  easily  and  thoroughly  digostrd.    The  aocond  ta  to  maka  i 
more  appetir-ing  hy  improving  iho  apprarance  or  ilavor,  or 
Food  which  is  attractive  to  the  taste  ((uickens  tht)  flow  of  saliv 
other  digestive  juices,  and  thus  digostioD  is  aided.    The  third  i» 
kill  by  heat  any  disease  germs,  parasites,  or  other  dangerous 
isms  it  may  contain.     Tliis  is  often  a  very  important  matter, 
applies  to  both  animal  and  veg(!table  foo^U. 

Tbc  cooking  of  muat»  dcvelo]>s  the  [yleaauig  taal«  aod 
cxtractJveti  and  tliat  due.  to  the  browuod  fat  and  tiaewM  and 
and  louKcn-s  the  prolt-in  (gclatinoids)  of  the  conni-ctivr  tiseuw, 
thu8  makes  tlio  meat  more  tender.    Extreme  heat.,  however,  t4>Q(U 
coagulato  and  hanlen  the  albuminoids  of  the  loan  p*»rtions,  and  ai 
weakens  the  Ilavor  of  extractives.     If  the  heating  i»  cjuried  too  far 
bumod  or  charred  proiluct  of  bad  flavor  results. 

Meats  lose  weight  in  cooking.  A  small  part  of  this  is  due  to  Mcsp 
of  meat  juic<«  and  fat,  but  the  chief  part  of  the  inatrTial  lost  ^ 
water.  The  nutritive  value  of  a  meal  soup  depends  uj-'n  :..  ... 
stances  which  are  dissolved  out  of  the  meat,  bonce,  and  ^'-  i  :<  '■>  t 
water.  Inordinart'  meatbruib  thi-s^roiwisl  almost  wholly  uf  eilrBct 
ivc9  and  aalts,  which  are  ver>-  agreeablr'  and  often  mottl  uit«ful  mi  tAima 
lautd,  but  have  little  or  no  value  as  actual  nutriment,  since  they  nei' 
build  tissue  nor  yield  energy,  Tlie  principles  wliich  underlie  lh«  onok 
jng  of  fiah  aro  essentially  the  same  as  with  meats. 

many  vegetablca  the  valuable  carbohydratce,  chiefly  microacopi 
g>Tiins,  arc  contained  in  tinv  cells  with  thick  vralU  on  iriiich 
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stire  juitMS  hare  little  effect.     The  heat  of  cooking,  especially 

the  aid  of  water,  ruptures  these  walls  and  also  makos  the  starch 
s  soluble.  The  heat  also  caramelizes  a  portion  of  the  carbohy- 
Bs  and  produces  agreeable  flavors  in  this  and  other  ways. 
-  breads,  cakes,  pastry,  and  other  foods  prepared  from  flour,  the 
IS  to  make  a  palatable  and  lighter  porous  substance  more  easily 
«n  up  in  the  alimentary  canal  than  the  raw  materials  could  be. 
etimes  this  is  accomplished  simply  by  means  of  water  and  heat, 
lieat  changes  part  of  the  water  in  the  dough  into  steam,  which,  in 
ig  to  escape,  forces  the  particles  of  dough  apart.  The  protein 
Mn)  of  the  flour  stiffens  about  the  tiny  bubbles  thus  formed  and 
mass  remains  porous  even  after  the  steam  has  escaped.  More 
a,  however,  other  things  are  used  to  "raise"  the  dough — such  as 
it  and  baking  powder.  The  baking  powder  gives  off  the  gas 
K>n  diozid  and  the  yeast  causes  fermentation  in  the  dough  by 
zh.  carbon  dioxid  is  produced.  This  acta  as  the  steam  does,  only 
'i  more  powerfully.  When  beaten  e^s  are  used,  the  albumen 
OSes  air  in  bubbles  which  expand,  and  the  walls  stiffen  with  the 
t  and  thus  render  the  food  porous. 

crupulous  neatness  should  always  be  observed  in  keeping,  hand- 
,  and  serving  food.  If  ever  cleanliness  is  desirable,  it  must  be  in 
things  we  eat,  and  every  care  should  be  taken  to  insure  it  for  the 
»  of  health  as  well  as  of  decency.  Cleanliness  in  this  connection 
jis  not  only  absence  of  visible  dirt,  but  freedom  from  undesirable 
;eria  and  other  minute  organisms,  and  from  worms  and  other  para- 
1.  If  food,  raw  or  cooked,  is  kept  in  dirty  places,  peddled  from 
y  carts,  prepared  in  dirty  rooms  and  in  dirty  dishes,  or  exposed  to 

air,  disease  germs  and  other  offensive  and  dangerous  substances 

easily  get  in. 

cod  and  drink  may,  in  fact,  be  very  dangerous  purveyors  of  dis- 
I.  The  bacteria  of  typhoid  fever  sometimes  find  their  way  into 
Jung  water,  and  those  of  typhoid  and  scarlet  fevers  and  diphtheria 
I  milk,  and  bring  sickness  and  death  to  large  numbers  of  people. 
tere  which  are  taken  from  the  salt  water  where  they  grow  and 
■ated"  for  a  short  time  in  brackish  water  near  the  mouth  of  a 
am,  have  been  known  to  be  infected  by  typhoi<l  fever  germs 
jght  into  the  stream  by  the  sewage  from  housM  where  the  dejec- 
s  from  patients  had  been  thrown  into  the  drains.  Celery  or  let- 
!  grown  in  soil  containing  typhoid  germs  has  been  thought  to  con- 

ttus  disease. 

ood  materials  may  also  contain  parasites,  like  tapeworms  in  beef, 

*,  and  mutton,  and  trichinse  in  pork,  which  are  often  injurious 

sometimes  deadly  in  their  effect.  This  danger  is  not  confined  to 
nal  foods.  Vegetables  and  fruits  may  become  contaminated  with 
i«a 
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eggs  of  ntimeniiis  parasites  from  tht-  fertilixpra  appiind  to  Uu*m. 
TruitH  and  regetableg  »houlcl  always  be  very  thoroagblT  wiuihrd  lirfu 
serving  if  there  is  any  doubt  as  to  their  oleajilinesa.      If  th^  food 
Nufiio.ti'iitJy  heiLtcd  in  cooking,  all  orgaoisins  tire  ktllod. 

Sometimes  food  undergoes  decomposition  in  wbich  injurious 
ical  compounds,  so-caJled  ptomaines,  arr  funned  Poisoning 
cheese,  iefl  cream,  pr«servL>xl  fi>ih,  cannml  miutts,  and  tbu  like  hju  be 
causm]  in  Lbis  way.  The  ptnin&inea  oFt«a  wittutand  thn  hnat 
cooking. 

In  Mome  oases  it  has  been  found  that  uxmU  are  adultrrruU'^l  mi 
compounds  injurious  to  health;  but  sophistication  in  which 
article-s  of  inferior  cost  or  quality  nrc  added  i*  more  coniiiioii. 

Dainty  ways  of  serving  food  have  a  nsefulneew  beyond  their  nMb^t 
value.  Everyone  knows  that  a  feeble  nppotite  i»  o'ten  ti^mpted  hj 
tHKtefully  garnished  dish,  when  the  sami*  material  can-leAniv  mr 
would  si-nni  quiti'  unpatatabln.  iMiriliorniorc,  many  cbcup 
and  "  toft-orcm"  when  well  seasoned  and  atlractivcly  served 
jufit  as  appetising  as  dearer  ones,  and  will  usually  be  found  q^ 
nutritious. 

DIETABIE3  ASH  SnTART  STAVDAaUS. 

The  information  gained  from  a  study  of  the  composition  and 
tivp  value  of  foods  may  be  turned  to  praelical  aocmmt  by  using' U| 
plaimiug  diets  for  difTerunt  imtividualH  or  olait8e»  of  individunU  orj 
estimating  the  true  nutritive  value  of  thn  TikkI  actuitlly  consumed  i 
faiiiilios  or  inrlividuals.     By  oonipurinjr  the  nssultt  of  iiionr  such  ini 
ligations  with  the  results  of  acxiurato  plivKioloiincul  expcirimrnt 
possible  to  lesm  about  how  much  of  each  of  the  nutrients  of 
foods  ia  needed  by  persons  of  different  otwupation-s  and  habits  o? 
and  from  this  to  compute  standards  representing  the  avera^  m]ili] 
mont8  for  fimd  of  such  penwns. 

KSTHODa  OF  ICAKIHO  DIETAJtY  STTTDIES. 

During  the  last  twenty  years  much  af  this  practical  application  > 
thf  ehemislry  of  food  hns  hem  made  in  the  atudy  of  actual  dieli 
Murh  work  of  this  kind  h<i8  been  done  tn  England,  Germany,  II 
Russia,  Sweden,  and  elsewhere  in  Europe,  and  in  Japan  and  et 
ttrientfll  countries.  Within  the  post  dozen  years  extensive  st« 
tiovo  beon  made  in  the  United  States.  The  simplest  way  of 
such  inquiries  Is  to  fmd  out  what  kinds  and  quantities  of  food  are 
during  a  given  perio^l  in  the  household  in  which  the  study  ui  mail 
to  estimate  the  amounts  of  vurioua  nutrients  which  l  he  ilitlTent  m»( 
I  contain  by  means  of  figures  given  for  the  average  compo»dtt(>a  j 
various  article!!  in  tables,  like  Table  i  (p.  IS),  and  then  to 
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ate  the  cost  nnd  amount  .of  nutrients  for  each  person.  There  are, 
■lywieTer,  several  chances  for  error  in  such  a  method.  In  the  first 
iIaob,  since  different  specimens  of  the  same  kind  oC  food  vary  greatly 
a  oompositioa,  it  is  often  inaccurate  to  estimate  the  nutrients  of  one 
tpotaxnen  from  figures  representing  the  average  composition.  Accord- 
Ogly,  in  the  more  careful  dietary  studies,  the  composition  of  the  food 
B  determined  by  analyzing  samples  of  materials  actually  used.  Again, 
ihis  method  assumes  that  all  the  food  is  really  consumed,  whereas  it 
B  'v:ery  plain  that  frequently  no  small  portion  is  wasted  in  the  kitchen 
tr  at  the  table.  This  difficulty  is  usually  met  by  measuring  and  com- 
ra^Bg  the  amoimts  of  nutrients  in  the  wasto  and  sometimes  by  analyz- 
n^  samples  of  it. 

In  preparing  the  results  of  dietary  studies  so  that  different  studies 
nay  hv  ciniiparecl,  another  di*  iculty  appears.  For  example,  in  a  fam- 
ly  cor.-'-  -ing  of  father, mothfi,  and  two  children  of  different  ages  the 
ii^unt  of  Food  taken  by  each  is  by  no  means  the  same,  and  it  would 
ciuitc  in«)rrc<^t  to  divide  the  whole  amounts  consumed  by  four  and 
1  th«  r«su3f.  fhe  amount  used  per  person.  Men,  as  a  rule,  eat  more 
women,  women  more  than  young  children,  and  persons  of  active 
niort!  than  those  who  take  little  muscular  exercise.  A  coal 
Lvi^r,  who  is  constantly  using  up  nutritive  material  of  muscular 
sue  to  supply  the  energy  required  for  liis  severe  muscular  work, 
'Beeds  a  diet  with  more  protein  and  higher  fuel  value  than  a  book- 
keeper who  sits  at  a  desk  all  day.  It  is  ordinarily  estimated  that,  as 
compared  with  a  man  at  moderate  or  light  work,  a  woman  under  simi- 
lar conditions  needs  0.8  as  much  food,  and  children  amounts  varying 
with  their  ages,  and  such  figures  are  used  to  reduce  the  statistics  of  a 
dietary  to  the-standard  of  one  man  at  moderate  work.  The  various 
factors  commonly  used  in  the  United  States  in  computing  the  results 
vi  dietary  studies  are  as  follows: 

Faetort  lued  in  ealeuiating  jneaU  oangumed  in  ditlarii  stvdiai. 

Ibn  »t  hftrd  muscular  woric  requires  1.2  the  food  of  »  man  at  moderalely  active  muscular 

worit. 
ICan  with  light  muscular  work  and  boy  15-16  years  old  require  0.9  the  food  of  a  man  at 

moderately  active  muscular  work. 
Uu)  at  sedentary  occupation,  woman  at  moderately  active  work,  boy  13-14,  and  girf  15-16 

years  old  require  0.8  the  food  of  a  man  at  moderately  active  muscular  work. 
Woman  at  light  work,  boy  12,  and  girl  13-14  years  old  require  0.7  the  food  of  a  man  at 

modentely  active  muscular  work. 
Boy  10-11  and  girl  10-12  years  old  require  0.6  the  food  of  a  men  at  moderately  active 

muscular  work. 
Cbild  6-9  years  old  requires  0.5  the  food  of  a  man  at  moderately  active  muscular  work. 
Child  2-S  yeara  old  requires  0.4  the  food  of  a  man  at  moderately  activi'  muscular  work. 
Quid  under  2  years  old  requires  0.3  the  food  of  a  man  at  moderately  active  muscular  wotk. 


u 


These  factors  are  based  in  part  upon  experimental  data  and  in  pu 
upon   arbitrary   assumptions.     They  are  subject  to  revision  trbfio 
experimental  eTideOcfi  shall  warrant  more  definite  conclusiotu). 

In  making  dietary  studies  in  this  couptrr  blanks  are  u»ually  pte- 
pared  to  ho  filled  out  with  statistics  of  the  amounts,  kinds,  toet,  ud 
estimated  nutrients  of  the  fixjd  purchased,  wasted,  and  actuallj  pn&- 
sumed,  and  information  concerning  the  number,  sex,  age,  and  om* 
palion  of  the  persons  for  whom  the  food  is  provided.  If  further  data 
arc  gathered  concerning  the  health,  nationaUty,  income,  and  geoenl 
conditions  of  the  individuals  of  families,  the  results  of  such  inquificA 
have  a  wider  phyainlogicfil  and  so(riological  bearing.  These  supple* 
mentary  statistics  have  been  collected  in  considerable  det&il  in  la( 
studies  in  the  United  States. 

ahkbioan  aim  european  dietaries  a2nj  dibtasy  stakh 

abds. 

Many  interesting  tiiinga  come  to  light  on  comparing  Um  diel 
persons  with  different  occupations  and  incomes  and  perfonuincdit? 
ent  amounts  of  muscular  work.     A  comparison  of  the  UtimriuM  of  t 
inhabitants  of  difTer«nt  countries  is  also  ijneresting.     S'l-'-  -   -  --• 
sons  are  made  in  the  following  table,  which  includes  as  ■ 
niiinly  actepled  dietary  standards.     The  figures  show  the  <]uantiut 
of  both  total  and  available  nutrients.     The  fuel  value  represenUthtl 
actual  amount  of  available  energy,  and  may  be  computed  from  eit 
thei  total  or  the  digestible  nutrients  by  use  of  appropriate  factors.* 
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Thft  dietary  Btandards*  givon  in  the  l«W?  (pp.  34,  35)  nn  l»wd,i 
far  as  p«asil(lo,  upon  the  rosuUsof  obwn'ntion  nnd  nxpi'rimpni,  Iml 
BtbcsiV  general  estimates  tintl  not  guiilesto  l>e  bliii<Uy  folli.iwi'il. 
arc  subject,  to  reviaon  in  the  light  of  further  expcriniental  pvideiicc 
will  Ik-  ohstTvwi  that  tho  amounts  of  enerf^'  pniviHiwI  in  thr  Ai 
sianilanU  arc  somewhat  larger  than  in  the  Europe&D  standards  < 
Thii<  corresponds  to  tlie  olwcrved  fact  that  poopio  in  thi»  c«Mmi-rj*,  i 
PSp)»fiHllr  the  working  i«»ople,  are  as  a  rule  better  feJ  and  ilo  niorp  wii 
thnntboKPof  corrwipondiii};  rlasseain  Kimtpe.     The  qu&ntitic^nf  pr 
tciii  in  ihcsi>  statulurds  uro  larger  in  proportion  to  llie  fuel  ti 
cnLs— tlmt  is.  tbo  nutritive  miio  i^  narmwiT— than  ia  fmind  in  tl 
avcra^  American  diet.     In  this  rcs{)ect  the  atondardo  agn>c  ma 
nearly  witli  the  <liot  of  well-to-do  people  in  Europe.     It  is  bcliex 
that  ihc  InTgnr  amount  of   protein  roprrsents  mtber  niorf  ne«Hyj 
pbi,-<ii(do{;ical  ration  tlian  do  the  proporUons  as  found  in  the  majoril 
of  actual  dietarlm. 

The  rt^uhs  of  a  large  amount  of  experimental  invest  igaiion  bear  o 
the  common  Wlief  t  bat  the  AmericAn,  as  a  nile,  uses  more  food  tlian  i 
European  of  the  aame  class.    The  character  of  the  food  is,  hovel 
quite  diiTerent.    The  poor  peasants  of  Russia  and  northem  G^rrQai 
live  chiefly  upon  rye  bread,  potato(!d,  and  some  Hort  of  fat.     In  It 
maize,  chestuutK,  and  aconi  meal  form  an  important  item  in  the  dieti 
acon«tidenibleponionoftlicpi>nrer]><)|iida(i(m.  Tlieiutpof  meati 
the  working  population  of  must  Kurnjiean  and  A^aUc  countries! 
much  lent  gcncml  than  in  America,  because  its  cost  is  prohibittA'c. 

In  Ihc  nmjurily  of  European  dieturios  the  fats  oc-cur  in  relalirc 
smaller  and  carbohs'dratcs  in  relatively  larger  amounts  than  in  \met 
can  dietaries.  This  is  probably  due  in  lar'^  measure  to  tho  solaJIi 
quantities  of  moats  used  in  the  former  dietaries. 

Among  the  niore  scantily  nourished  peoples  of  the  globe  art  tl 
poor  of  India  and  China.    They  lire  largely  on  ric«  and  oilier 
and  vegetables,  with  more  or  loss  of  pulse  and  other  U-^\  ' 
often  on  quantities  which  to  the  ordinary  American  would  yc 
more  than  a  siarvaliuD  diet. 

A  close  examination  of  the  detailed  HtatUuc-s  from  '■' '  '        ' 
Table  in  (p.  'IS)  Imve  been  seWted  nIiou's  llial,  althou};!!         _..  mt 
occasional  wide  varialion-t  between  two  individuals  of  a  given  ria»i 
respect  to  the  loi^il  mnounLs  nf  food  eaten,  yet, on  llii-  whol 
extende<l  periotl-s,  there  are  not  unuMiallv  large  variatiotiH  inaii 
^protein  or  energy  in  the  f(>t>d  consuraMl  by  tlifTertrnt  individuals  of 
'    -Iflss;  tliat  is.  under  similar  conditions  11-^ 


:iiveiAl  >Mn  an  vltan  bw  bcwn  mMk  to  roUoctstkt: -;,--,  .....  .^l<:.  .  -  ....  ' 

i«iowlon>vIiiingdi«Ucy  Mondftrdi.    'Yhr.  omcinnt  nTdnfft  kI  proem  (tHUii  HitJ 

T  lntt;<^>  *[>d  't)e  work  of  s>-el«inatiiuig  it  »  well  untler  wmr.     It  ktvom  pntbtUr  i 

''  i'vil  (lifiiary  ttiuMUnlfi  will  liilTcr  sammrliU  from  ti»  ctkniUrd*  piiltlHlmd  id  lUi  < 

'cjini-r  |i,t)i,,tHH«olthi8lVp«rlmcnt. 
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aCAKHrO  HOKB  STXmiES  OF  DZETABISS. 

Any  hoxisekeeper  who  wishes  to  know  how  the  nutritive  value  of  the 
iood  ahe  provides  for  her  family  corresponds  with  the  dietary  stand- 
ixds  can  easily  make  a  simple  dietary  study  in  her  home,  and  by  so 
loing  can  perhaps  not  only  provide  meals  that  are  more  in  accordance 
with  the  needs  of  her  family,  but  frequently  also  save  money  by  sub- 
itituting  leas  expensive  but  equally  nutritious  and  attractive  food 
materials  for  some  of  those  usually  served. 

The  simplest  way  to  make  such  a  study  is  to  weigh  all  different 
kinds  of  food  materials  in  the  house  at  a  given  time,  say  after  supper, 
recording  the  weights  in  a  convenient  book.  All  the  food  purchased 
dniing  the  days  during  which  the  diet  is  being  studied  is  weighed  and 
recorded,  and  at  the  close  of  the  study,  which  may  bo  conveniently  of 
sevrai  or  ten  days'  duration,  all  food  materials  remaining  on  hand  are 
weighed  as  before.  From  the  quantities  of  the  different  kinds  of  food 
on  hand  at  the  beginning  and  purchased  during  the  period  are  sub- 
tracted the  quantities  left  on  hand  at  the  close  of  the  study.  The  dif" 
ference  represents  the  amounts  used.  The  quantity  of  nutrients  in 
the  different  materials  is  calculated  from  the  figures  for  percentage 
composition  given  in  Table  I,  or  in  othermore  comprehensive  tables'*. 
In  order  to  erpress  the  quantities  of  nutrients  in  values  per  man  per 
day,  the  number  of  meals  taken  by  different  members  of  the  family 
wre  multiplied  by  the  factors  given  on  page  33,  pointing  off  one  deci- 
mal place.  The  result  gives  the  equivalent  number  of  meals  Tor  a 
man.  The  equivalent  number  oi  meals  taken  divided  by  3  gives  the 
equivalent  niunber  of  days  for  one  man.  The  total  nutrients  for  the 
whole  period,  divided  by  this  latter  quantity,  gives  tho  nutrients  per 
man  per  day.  From  these  latter  figures  the  fuel  value  of  the  diet  can 
be  computed  by  means  o:  the  factors  given  on  page  33.  In  a  similar 
way  the  value  of  any  menu  for  one  day  or  one  meal  may  bo  calculntf^d. 
It  is  to  be  remembered  that  in  a  short  period,  such  as  a  day  or  two 
days,  the  diet  may  fluctuate  according  to  the  materials  used  so  as  to 
give  more  of  one  kind  oi"  nutrients  and  loss  of  another,  or  moro  or  leu.'* 
total  nutrients  than  the  average  diet,  while  in  periods  of  a  wo«k  or  ten 
days  the  diet  is  more  likely  to  approach  an  averugc, 

ADAPTIVQ  FOOD  TO  THE  NEEDS  OF  THE  BODY. 

All  persons  are  alike  in  that  they  must  have  protein  for  tho  building 
■nd  repair  of  the  bodily  machine  and  fuel  ingredients  for  warmth  and 
Work,  but  individuals  differ  in  the  amounts  and  proportion.s  thoy 
lequire,  and  even  among  those  in  good  health  there  are  many  who  are 
obliged  to  avoid  certain  kinds  of  food,  while  invaUds  and  people  with 
weak  digestion  must  often  have  special  diet. 


•See  especially  U.  S.  Dej»t.  Agr.,  Office  of  Experiment  St-  "  ^  I»fl 

Ml 


For  p«oplfl  in  good  health  &o<l  with  good  digestion  theiw  mn  li 
important  nile-s  to  h«  ot)»(>rved  in  tho  rt'gtilntinn  of  thi>  diet.     TIm  I 
is  to  cltoDM^  till"  tilings  which  "agnii"  with  ihem,  nud  tu  avoid  lli 
which  thry  cikii  not  dt^fst  and  assimilate  without  hnnn.    Tli<>  NPCondj 
to  iitH;  .Huch  kiodH  aiid  aiiiuuutsof  'ou<1  aa  will  supply  all  thi^  iiutriec 
the  body  nctMlsand  at  the  some  time  avoid  burdening  it  with  superfi^ 
ous  mAtcrial  to  h?  dUpos^d  n'.  nt  thf  cost  o.'  honlth  and  streugth 

For  guidanco  ifi  ihU  schwiion,  naturo  proridrs  us  with  instbe 
taslo,  Riid  flxppripncp.     Hiysiolngical  rlmmUtry  adds  tu  tho 
kuowledge — still  ni>w  and  far  from  adMiuiito— of  tho  cumpotal 
food  and  thr  laws  of  iiiitritian.     In  our  iictual  practico  of  oatfl 
arc  apt  to  111}  inJlucnciHl  tou  much  liy  in-sti'     that  i»,  by  tht*  dictu 
Ihti  potato;  wo  arc  prono  to  lot  natural  iuistinct  he  overruled  by  atxjuit 
appotitfl,  and  we  npglpct  the  toaohing*  of  experience.     AVo  need 
observe  our  t.liet  and  its  effects  more  carefully  and  tu  rogulaU'  appri 
by  reason.     In  doing  this  wo  loay  be  greatly  aided  by  Um  knoirlr 
o'  what  our  Food  contains  and  how  it  serves  its  purp«jMi>  iu  iiutntio 

Though  there  may  l>e  tlifferences  among  abnormal  piTr^on.'*,  u»r 
great  majority  oF  people  in  good  health  the  ordinary  food  maU'rii 
mcats.fish.eggs.mjlk.butter.cheese.sugar.  Hour,  meal, un 
other  vegetables — umke  u  littingdiet,  and  the  main  qui   :- 
them  ill  the  kindaand  propurtiunH  fitted  to  the  aet^uj  needs  of  the  1 

When  more  food  is  ealen  limn  is  needed,  or  when  artiolcs 
o.*  digestion  arw  taken,  the  digi-stivc'  organs  are  overtaxcMJ,  if  ne 
lively  injured,  and  inuchrnnrgy  is  thus  waited  which  might  havvi 
turneil  t<»  in?lt(.'r  account.     Tbc  evils  of  overeating  may  not  be  frft  I 
once,  but  sooner  or  Ut«r  they  arc  sure  to  appear — pcrliaiia  in  on  exe 
aive  Amount  o*  fatty  tissue,  purhiips  in  general  debility,  perhap* 
actual  diseaao.     The  Injuriuus  uffet-ls  of  foud  which  doew  not  "i 
with  a  pereon  have  already  been  pointed  out, 

ADV AJUTAGES  OF  SEVERAL  XEALS  A  DAT. 

The  theory  is  advanced  fronj  time  to  time  that  one  or  two  mc 
day  are  preferable  to  tho  three  commonly  aerve*!  in  this  country, 
the  same  ammmt  of  food  is  to  he  raten  it  in  hard  to  sne  the  »d\ 
o'  two  vtirj-  hctirly  meals  ovtr  three  ordinary  one».     The  l>e8t  pirt 
ological  evidence  implies  that  moderate  quantities  of  fmid  takcm 
moileratt'  iiit.«^rvals  aro  more  easily  and  completely  digL'sliyl  by 
nary  people  than  larger  quantitiea  t^keu  at  lon^  intervals.     If 
food  ordinarily  taken  is  considered  excessive  utd  the  aim  ia  eiuiftly  i 
M'ducn  the  amount,  it  would  wwin  mon*  rational  lo  make  all  the 
lij:hl**r  than  to  leave  out  eme.     Tho  very  fact  that  tho  cuatoiu  of  nstil 
u  number  of  incahi  a  day  has  so  long  been  almost  univarsal  indie 
that  it  mu^  luive  some  advantagoa  which  ioiitLnctf  baaad  upon 
ence,  approver  and  juatifiea. 
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FBCnSIAAT  ECOHOXT  OF  FOOD. 

Although  the  cost  of  food  is  the  principal  item  in  the  living  expenses 
k  large  majority  of  the  people,  and  although  the  physical  welfare  of 
IB  so  intimately  connected  with  and  dependent  upon  diet,  very  few 
rren  the  most  intelligent  have  any  clear  ideas  regarding  the  actual 
riment  in  the  different  food  materials  they  use.  In  too  many  cases 
a  those  who  wish  and  try  to  economize  know  very  little  as  to  the 
iliinations  which  are  best  fitted  for  their  nourishment  and  have  still 
information  as  to  the  relation  between  the  real  nutritive  value  of 
irent  foods  and  their  cost. 

he  question  here  to  be  considered  is  this:  Of  the  different  food 
erials  which  are  palatable,  nutritious,  and  otherwise  suited  for 
riahment,  what  ones  are  pecuniarily  the  most  economical;  in  other 
:Ss,  what  ones  furnish  the  largest  amounts  bf  available  nutrients  at 
lowest  costf     In  answering  this  question  it  is  necessary  to  take 

account  not  only  the  prices  per  pound,  quart,  or  bushel  of  the  dif- 
at  materials,  but  also  the  kinds  and  amounts  of  the  actual  nutri- 

they  contain  and  their  fitness  to  meet  the  demands  of  the  body  for 
Hshment.  The  cheapest  food  is  that  which  supplies  the  most  nutri- 
"t,  for  the  least  money.  The  most  economical  food  is  that  which  is 
bpest  and  at  the  same  time  best  adapted  to  the  needs  of  the  user. 
biere  are  various  ways  of  comparing  food  materials  with  respect  to 
relative  cheapness  or  deamess  of  their  nutritive  ingredients.  For 
%nce,  from  the  proportions  of  available  nutrients  and  energy  in 
'Tent  food  materials  given  in  Table  III  we  may  calculate  the  cost 
"*e  different  nutrients  per  pound  and  of  energy  per  1 ,000  calories 
-*y  given  material  for  which  the  price  per  pound  is  known.  Thus, 
bhe  different  food  materials  given  in  Table  V  (p.  40),  when  the 
&  of  any  material  is  that  given  in  the  first  column,  the  cost  of  pro- 

and  energy  will  be  as  given  in  the  second  and  third  columns. 
ae  figures  show  the  relative  economy  of  the  various  foods  as  sources 
»otein  and  sources  of  energy.     Of  course  the  amount  of  energy 

would  be  obtained  in  a  quantity  of  any  given  material  suHicient 
ttmish  a  pound  of  protein  would  vary  with  the  amounts  uf  fats  and 
fcohydiates  accompanying  the  protein;  and  on  the  other  hand, the 
ntities  of  the  different  materials  that  would  furnish  1 ,000  calories 
siergy  would  contain  different  amounts  of  protein.  The  figures 
iost  of  protein  leave  the  carbohydrates  and  fats  out  of  accoimt,  and 
&e  for  energy  take  no  account  of  the  protein.  Hence  the  figures 
sither  protein  or  energy  alono  give  a  verv'  one-sided  view  of  the  rela- 
i  between  nutritive  value  and  money  cost. 
,  better  way  of  estimating  the  relative  pecuniary  economy  of  differ- 

food  materials  is  found  in  a  comparison  of  the  quantities  of  both 
rients  and  energy  which  can  be  obtained  for  a  given  sum,  say  10 
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cents,  Bt  current  prices.     Thia  also 
follows: 

Tablx  "^ .■^-Com.'paratiix  tott  ofdlgatiiAe  nttfrwi 

average  pi 

n%  la  eatlouted  that  ■  mwi  M  Ugbl  to  moicrate  inui 
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fourth  column  in  Table  V  shows  the  total  weight  of  each  food 
i\  and  the  last  four  columns  the  amounts  of  different  nutrients 
enei^  that  can  be  obtained  for  10  cents  when  the  price  per 
is  that  given  in  the  first  column.  Chart  2  illustrates  graphically 
ts  brought  out  in  this  part  of  the  table. 

Cham  2.— pecuniary  ECONOMY  OF  FOOD. 

nil  afactwtUy  nutritive  tngrtdienta  obtaintd  in  differentfood  mattrialtfor  JO  cents. 
[Amounta  ot  nutilento  In  poimdi:  fn«l  vtiat  ia  calorio).] 
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(taken  of  the  cost  of  cooking  o^^^^lHP^fenco  uf  J 
thr  taWe,  which  arc  BOumUnKw  e v'^'lii 6Tt6  tifi|}ort»nt  fin 
putiit  <jf  ftotual  economy  than  tbo  market  prices. 

The  figures  of  Table  V  show,  foe  iustanw,  lliat  10  c 
beef  sirloin  at  20  cents  a  pound  buys  0.5  pound  of  nJ 
tainsO.OS  pound  of  prototn,  O.OS  pound  of  fat ,  nnd  5 1 H  cafl 
actually  available  to  the  hodj,  while  thp  xame  amnunt  gj 
at  3r>  ceuts  a  quart  would  buy  a  little  over  hiUf  a  poun 
taining  0.03  pound  of  protein,  O.OI  pound  of  fat,  0.02 
hydrates,  and  125  caloriee  of  energy;  or  if  spent  fur 
cents  a  pound,  it  would  buy  •!  pounds,  containing  0.O5 
lein,  0.01  pound  of  fat,  0.18  pound  of  carbohydrates,  uj 
of  euei^gy,  wliile  of  wheat  flour  at  3  cenlH  a  pound  im 
pounds,  containing  (i.^2  pound  of  prulein,  0.03  poiini 
pDUud<i  of  carbohydriite-s,  and  .'>.4I0  calorins  of  energy 
the  variuua  umtctnnlH  in  thiH  way,  it  l>ecoint!»  clear  t:h»t  t 
tables  are  the  dearest  sources  uf  protein,  moats  ant 
ehcapcr,  and  the  cereals  cheapest  of  all ;  and  that  oyB' 
ar«  the  costliest  sources  of  energ\',  followed  by  some  o 
tables  and  fruits,  then  the  majority  of  the  meats,  next 
cheapest  of  all,  the  c«real8. 

It  is  quite  evident  that  the  market  price  of  food 
regulated  by  1  heir  actual  raluo  for  nutriment.  P'or 
of  protein  or  fat  from  the  tenderloin  of  beef  is  no  more 
that  from  a  round  or  shoulder,  but  it  costs  conHiderahl 
ogrccnbleneHfl  of  food  to  l  he  palate  or  to  the  huyerV  fnnc; 
ing  curr^^^^^und  hii-!  ctiiwMUU^^^^^^m 
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^bat  more  for  the  same  total  quantity  of  nutritive  material  in 
imal  food. 

<  point  to  be  espedally  noted  bere  is  tbe  difference  in  the  cost  of 
nts  in  foods  already  prepared  for  use  and  in  the  same  materials 
.  prepared.  For  instance,  wheat  made  into  ordinary  prepared 
'ast  cereal  might  contain  no  more  available  protein  or  energy 
be  same  wheat  made  into  white  or  graham  flour,  but  the  break- 
ireals  cost  more  than  the  flour  per  poimd.  At  the  same  time, 
"eakfast  foods  afford  a  pleasing  variety  in  the  diet,  and  often 
e  little  or  no  cooking  and  are  therefore  very  convenient;  while 
►ur  must  be  made  into  bread  or  other  food  at  more  expense  of 
fuel,  etc.  If  tbe  breakfast  cereal  does  not  cost  much  more  than 
(lur  the  difference  may  be  offset  by  the  convenience  of  prepara- 
ir  the  table,  the  palatabillty,  and  the  pleasing  variety  it  gives. 
ly  of  the  breakfast  foods  are  advertised  as  having  an  especially 
lutritive  value.  If  the  statements  often  made  in  advertising 
oould  be  believed  they  would  have  some  nutritive  property  not 
in  QouTB  and  meals  ground  from  the  same  grains.  For  these 
I  there  is  no  ground.  The  breakfast  foods  made  from  wheat, 
Tats,  and  other  cereals  contain  no  nutritive  material  other  than 
■-hich  is  in  the  original  grain,  and  which  is  also  found  in  the  ordi- 
lours  and  meals  made  from  the  same  grains;  and  when  the  two 
of  food  are  equally  well  cooked  there  is  no  experimental  evidence 
w  any  difference  in  the  thoroughness  of  digestibility.  The  retail 
of  the  breakfast  foods  are  from  two  to  Ave  times  as  large  as 
of  the  ordinary  products,  like  flour  and  meal.  The  advertise- 
,  which  often  claim  nutritive  values  that  are  fictitious,  do  not 
ny  suggestion  of  the  high  price  of  the  nutrients  in  the  prepared 
as  compared  witJi  that  of  tbe  same  amounts  in  the  ordinary 
ots,  nor  do  purchasers  generally  realize  how  expensive  these  pre- 
foods  are. 

EBEORB  or  FOOD  SC090XT. 

utific  research,  interpretii^  the  observations  of  practical  life, 
tea  that  a  fourfold  mistake  in  food  economy  is  very  commonly 
First,  Uie  costlier  kinds  of  food  are  used  when  the  less  expen- 
"e  just  as  nutritious  and  can  be  made  nearly  or  quite  as  palatable. 
ily,  the  diet  is  apt  to  be  one-sided,  in  that  foods  are  used  which 
\i  relatively  too  much  of  the  fuel  ingredients  and  too  little  of  the 
orming  materials.  Thirdly,  excessive  quantities  of  food  are 
part  of  the  excess  is  eaten  and  often  to  the  detriment  of  health; 
I  thrown  away  in  the  table  and  kitchen  wastes.  Finally,  serious 
in  cooking  are  committed. 

the  well-to-do  the  worst  injury  is  that  to  health;  but  people  of 
jioomes  suffer  the  additional  disadvantage  oi  t\Le\ii\\xr^  ^Avaixv^ 
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This  u  oft«n  dnne  uiidt>r  tU^^^^^^^^^^Hlii?rfl  is 
virtue  in  the  costlier  malerii^^MKnfla^conorny  in  t 
mpiital  to  (U^iity  and  weliiire.     Unri»rtiiimti-ly  it  iw  ton' 
tlut  thosu  who  aru  muni  extmva^ni  iu  this  rcttpect  am 
call  least  afford  it.     On  the  other  hand,  there  is  freq 
to  econoniixp,  but  a  Inck  of  knowlpdgR  nf  tlin  best  met 
Many  s  houaekccpur  who  sincoroJy  tries  tu  do  tho  best 
pn)vided  for,  but  whoee  every  cent  must  tell,  buyB  ei 
dozen,  oridrioiii  steak  nt  20  cenUi  a  pound,  when,  for  tl 
of  money,  it  would  be  possible  to  get  t^ice  as  much  uuiir 
a  cheaper  cut  of  meat,  whieh,  with  a  little  skill  in  pre 
cooking,  could  be  mode  into  a  tasty  dish  such  as  person 
circumstances  would  not  hesitate  to  set  upon  their  taU 

Th*'  dilficulty  i^  thti  ignorance  of  the  simple  principl^^ 
That  ignorance  rceulta  in  a  groat  waste  of  money.     Tlw 
the  best  h  the  cheapest,"  as  popularly  understood  to 
higher-priced  luateriaU,  Is  not  true  of  imtd.     The  largn 
price  of  the  costlirr  foods  is  paid  for  appearance,  Q&V' 
While  the  dearer  articles  are  oft<-n  more  pleji*ane  (*i  thi 
uo  sometimes  more  easily  cooked  or  possens  a  finer  tU' 
no  more  dige>-tilile  nor  nutritious  than  the  ebeaper  ones. 
can  afford  them  may  be  justified  in  buying  Lhem,  but  I 
good  health  and  witli  limited  moans  they  are  not  economi>i 
incretute  the  euHt  of  food  out  of  all  prt^iportion  to  nulTieji 

In  the  coiurse  of  some  dietary  studies  made  in  one  of  tl 

tricta  of  Chicago  it  was  found  that  a  woman,  who»c  huat 

of  work  and  whose  family  was  li^ng  on  a  few  cent*  a 

lettuce,  an  article  so  innutritiuus  tluit,  at  least  whi<n  « 

hiffh  in  nrioe.  it  is  a  liixiirr  even  fnr  tha  rinh.  whilal 
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home.  The  remedy  for  this  evil  will  be  fomid  in  an  understanding 
the  elementary  facts  regarding  food  and  nutrition,  in  a  better 
owledge  of  cooking  and  serving  food,  and  in  the  acceptance  oF  the 
ctrine  that  economy  is  not  only  respectable  but  honorable. 
The  soup  kitchens  which  have  been  estabfished  in  many  cities, 
lere  meals  planned  according  to  accepted  dietary  standards  are  sold 
Tery  low  and  yet  profitable  rates,  should  furnish  their  patrons  with 
ject  lessons  on  the  food-purchasing  power  of  money. 

DAWaEB  OF  A  ONE-SZDSD  DIET. 

Unless  care  is  exercised  in  selecting  food  a  diet  may  result  which  is 
B-sided  or  badly  balanced — that  is,  one  in  which  either  protein  or 
il  ingredients  are  provided  in  excess.  If  a  person  consumes  large 
aunts  of  meat  and  Uttle  vegetable  food,  the  diet  will  be  too  rich  in 
tein  and  may  be  harmful.  On  the  other  hand,  if  pastry,  butter, 
such  foods  are  eaten  in  preference  to  a  more  varied  diet,  the  food 
furnish  too  much  energy  and  too  little  building  material. 
^treme  illustrations  of  such  a  one-sided  diet  are  found  in  the  food 
biose  persons  who  live  largely  on  bread  and  tea,  or  others  who  live 
3om  meal,  fat  pork,  and  molasses.  The  '-'hog  and  hominy"  diet 
pilies  Uberal  quantities  of  energy,  but  is  very  deficient  in  protein, 
llustrated  by  the  diet  of  negroes  in  the ' '  black  belt,"  with  62  grams 
►rotein  and  3,270  calories  of  energy  per  man  per  day. 
Ck  this  connection  it  should  be  said  that  most  of  our  dietary  stand- 
a  have  been  deduced  from  food  investigations  conducted  with  per- 
s  living  in  temperate  climates.  It  is  not  improbable  that  those 
Qg  in  arctic  regions  and  in  the  Tropics  require  nutrients  in  different 
portions.  It  is  a  matter  of  common  observation  that  in  arctic 
ions  much  larger  amoimts  of  energy-yielding  material,  principally 
are  consumed  than  in  warmer  climates.  Less  definite  informa- 
\  is  available  regarding  food  requirements  in  the  Tropics;  but  it 
ttis  probable  that  when  proper  dietary  conditions  are  followed  some- 
at  less  food  is  consumed  than  in  temperate  regions,  and  that  the 
brients  are  in  somewhat  different  proportion.  It  is  certain  that  a 
t  which  would  be  entirely  satisfactory  in  frigid  regions  would  be 
e-sided  in  the  Tropics,  and  vice  versa.  This  subject  is  one  which 
Bds  further  investigation  before  definite  conclusions  can  be  drawn 
^rding  the  foods  best  fitted  for  extremes  of  heat  or  cold. 

WASTE  OF  FOOD. 

The  use  of  excessive  quantities  of  food,  which  is  a  common  dietary 
:or  in  this  country,  among  not  only  the  well  to  do  but  also  those  in 
jderate  circumstances,  entails  a  waste  of  food  in  at  least  three  ways: 
First.  More  food  is  eaten  than  can  be  properly  utilized  by  the  body, 
lis  is  not  universally  true,  for  there  are  some  people  who  do  not  eat 
ough  for  healthful  nourishment.  But  the  eating  habits  of  large 
mbers  are  vicious,  resulting  not  only  in  a  loss  of  food  material  but 
an  increase  in  the  labor  of  digestion,  to  say  ao^bia^  ot  ^a\si\aivwia 
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Bily  comfortable  drcumstancM. 

Tliird.  Th<^  lliird  funn  is  Uiut  wliidi  occum  in  llio  { 
food  materials  forvaQauuiplion.     Tliiui,in  removing  c! 
rial,  OS  skin,  socds.  otc,  frum  fruits  and  nrgetsblm 
tho  edible  purttuD  is  removed  also,  dr^wndiug  ujKt 
wWi^h  thft  work  is  done.     The  grealcsl  loss  fmm  a  i>«v 
point,  however,  is  in  tho'waat«  of  animal  foods  in  wliich  ih 
in  thotrco8l.lie.st  forms.    Tho  "trimmings"  of  meat  w. 
thp  hutohcr  or  removed  in  the  kit«hon  froquontly  cont 
the  DUlrilive  ingredients  of  the  material  paid  fur.     P 
Is  inevitable,  but  much  of  the  valuable  nutrients 
materials  ivere  tiscd  for  making  soup.    The  more  eco 
meats  are  those  in  which  there  is  less  waste  of  this  kirui 
meat  as  luiu  of  beef,  rib  chops  of  l&mb,  and  similarc 
cost  goes  to  pay  for  bono.     Such  cuts,  therefore,  ah 
by  thosewho  wish  to  get  (he  most  actual  nutriment 

Just  where  and  among  what  classes  of  people  the  wi 
greatest  it  is  not  [lossiblo  to  say,  but  there  is  rerlainlj 
moroof  it  in  this  country  than  in  Europe.  Tlio  worslj 
it  are  doubtless  the  poor,  but  the  liirgc  body  of  ponpl 
moans,  the  intclli^nt,  and  filirly  trcll-to-do  wa^p~wortn| 
errors  in  llii.-i  regard.  Tlie  common  remark  that  "ihaj 
ican  family  wastes  as  much  food  as  a  French  family  woii 
is  greatly  oxaggi^ratoil,  but  statistics  sliow  thftt  there  t! 
truth  in  it.  In  dietary  studies  conducted  at  a  studen 
Eastern  college  it  was  fotmd  that  10  to  14  per  cent  of 
terids  purcluaed  wet« 
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'  substantial  improvement  of  their  houe«hoId  econoniica  fcwo  Ibinf^ 

newiwl.     They  must  be  iaformcd  as  tu  the  high  nutritive  value  vt 

!  chBtii>«f  foods  M  comptired  mlh  tho  cu:«tlier  kinds,  and  tW  meth- 

I  of  coukiug  must  be  improved.     A  ^reat  deal  of  fuo]  is  wasLed  in  the 

ration  of  food,  and  oreu  then  u  ^eat  deal  of  the  foixl  is  budly 

ted.     To  replace  dear  food  badly  cooked  by  ohmper  fa<Ml  well 

sked  is  important  for  both  health  and  purse.     To  mako  tho  table 

tre  attractivn  will  be  an  nfFu^it^nt  means  for  making  the  homo  life 

)re  enjoyable. 

SITMVAST. 

'ood  has  be«n  briefly  defined  as  ''that  which  t&keu  into  the  body, 

T  builds  tissue  or  yields  energy."     In  its  building  function  pro- 

ia  th)!  most  important  ingredient  of  food,  as  it  is  the  basis  of  nms- 

r,  bone,  and  almost  all  the  tissues  and  fluids  of  the  body.     &lineral 

tersare  also  ne^de<l  in  the  body  ntniotiire,  thou>;h  in  smaller  (jtian* 

M.     Protein,  fats,  and  carbohydrates  may  any  of  them  bo  burned 

the  body  to  produce  heat  or  niui^ioular  energy,  but  for  protein  this 

a  less  important  and  pntbably  b'R.s  u.iuhI  function.     The  ints  and 

bobydrates,  by  being  tli«mwives  u.ied  a.i  fuel,  leiiv«  the  protein  for 

illiIis|)ensabU<  work  of  ti.sHue  forming. 

Otonly  th(i  BirinuntM  of  nutritive  ingredirnt't  which  a  food  contains, 
also  tlie  proiKtrlinns  wliicih  con  b6  digostefi  and  utilized  by  the 
dotcrmine  tbn  real  nutritive  value  of  &  food  material.  Aa  a 
ral  rule,  carbohydrates  are  more  completely  digested  and  hence 
ire  fully  availnblo  for  use  in  the  body  than  protein  and  fats,  uiid 
itein  of  animal  foods,  iis  meat,  fish,  milk,  and  e^a,  is  more  digests 
than  that  of  ve^etftble  foods.  Vutt  are  probabUy  leas  digestible 
n  most  forms  of  protein  and  carbohydrates. 
In  ordinary  mixed  diet  the  chief  eouroes  of  protein  are  meat,  Gsh, 
d  milk  amonK  animal  foo<l&,  and  the  cerealm  and  logiimea  nmoDg 
getable  fa{>dB.  Bean:^,  peas,  and  ontiiie&l  are  Kch  in  prntcin  and 
ce  especially  valuable  food.  About  nine-tenths  of  the  fat  in  tba 
inary  diet  is  obtained  from  the  unimal  foods,  while  the  ve^etabla 
furnisli  itpproxiinately  niuoteiitbi  of  the  curbohydrat.es. 
Other  tluuga  being  utiuol,  foods  furnishing  nutrients  whioh  can  be 
<<}Mt  ousily  and  ouinplet«l3r  utilized  by  the  bu<Iy  Lrc  the  most  desirable, 
oe  they  •will  not  bring  imntoflssarv  exertion  to  the  various  orgiuii. 
!«ny  kindgof  food  which  id  their  natural  stat.eb»kl  the  roo«t  valuable 
Utrienta  in  such  form  that  the  digestive  juices  c!in  not  eiLiily  work 
K>n  ttiem  are  .so  changed  by  the  heat  of  e-ookiuj^  that  tiiey  l>eo>m« 
ily  digestible.  Thu.'t  the  importanoa  of  proper  cooking  can  hardly 
uvcresti mated.  Things  which  pleam  the  palate  stimulate  the  flow 
'  the  digestive  juices:  for  this  reason  food  should  be  made  appetizing. 
U  attractive  diet  pleaecB  the  ssthotic  sense;  hence  Te>VvxiQ\a&i\\.m\<vadL 


im  to  Bcoure  tlio  proper  proportions  of  proteia  to  fi 
(Iruteft. 

As  the  habits  and  conditions  of  intlividuaU  diffe. 
needs  for  nourii^hmcnt  differ,  and  tlwJr  foo<l  should  bn 
pBHicular  reqiiinKmunta.     It  has  been  eslimaied  ttiat 
aX  niodcniteiy  actlvp  labor,  like  a  curpent^r  ur  inasc 
about  1 1 5  gruDLs  or  O.?.*)  pound  of  ftvuilablu  prut£tn  a 
inKn-dicinta  in  addition  to  make  tbu  fufl  valuo  of  the 
c;i!()ri<*s,  whi!«  a  imm  nt  scdt*ntary  oinploynicnt  vnni 
ishfd  with  92  gTiiXai  or  0.20  pound  of  avaiJablc  prot 
fat8  and  curbohydrfttoa  in  addition  to  yiold  2,700 
Tlip  demands  urn,  huwprpr,  Variable,  inf!rpasinf»  or 
increRso  or  decrease  of  muscular  work,  or  as  olh^r  neo 
chitnge.     Each  person,  too,  should  learn  by  experience 
food  yield  him  nourishment  with  the  least  discomfor 
avoid  those  which  do  not  "agree"  with  him. 

Too  much  food  is  as  had  as  too  littlp  and  occasioiui 
and  slnMigtb  in  tho  body  lui  wtrll  aa  n  wast«  of  nu< 
While  in  tht>  caa^  of  ttciinu  foods  aa  purchased,  uota 
waHtc  is  unttTuidabli*,  the  pecuniary  loss  ain  Im<  dim 
huyiiiK  lh'»«  kinds  in  wliich  there  i^  the  least  wa*U*,  a? 
more  carelully  thiia  is  onliiialily  done  portions  of  w 
clussod  as  n>fu9e.  Much  of  the  waste  may  he  avoided  b 
nin^  so  as  tt»  pruvid*  a  comfortuble  Hnd  app*tizinn  itjm 
amount,  hiit%eilhoutexcess.  If  strict eciinoniy  innecJ 
cuts  of  meat  and  the  mora  ejcpeuEive  fruits  and  vc^cfl 
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oided.    With  reasoRabie  care'in  cookii 
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